
Office^ 



INVESTOR IN PEOPLE 



•me Patent Office 
Concept House 
Cardiff Road 
Newpoifr 



South 0 I AU6 2003 
NPIO 8 3Q ^ 



WIPO 



PCT 



I, the undersigned, being an officer duly authorised m accordance with Section 74(1) and (4) 
of the Deregulation & Contractmg Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originaUy ffled in connection with the patent ^plication identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Compames Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"pubUc limited conq)any " or their equivalents mWelsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance wilh the rules, the words "public limited con?)any" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Con^anies Act does not constitute a new legal entity but merely 




ff 

VSma 



rate FoirttWe PATENT 01 



.The, 



093UL02 £731909-1 D029M. 
POl/7700 J«yi215823.6 



FBtents Act 1977 

OEUilelO 



68 JUUtOlft 




Request f oi^^^^aattrf^S'palent 

C5ce libc notes Oft the hack oftbisfomu You can also ^cf 
an explanatory ien^fletjirom the Patent qtpce to he^ 
yottfUi in this form} 



The Patent Office 

Cardiff Road 
Newport 
Gwent NP9 IBH 



1. Your teference 



100748 



2, Patent appUcati(»i number 

(The Patent Office vOUfin in ibis part) 



021 5823.6 



0!) JUL 7002 



Pull name, address and postcode of the or of 
each applicant (underline aU surnames) 



Patents ADP number (^you know it) 

If the applicant is a corporate body, ipvc the 
country/state of its incorporation 

4. Htle of the Invention 



AstraZeneca AB 
S-151 85 Sodertalje 
Sweden 



Sweden 



QUINAZOLINE DERIVATIVES 



5. Name of your agent (tfyou have one) 

"Address for service** in the United Kingdom 
to which ail correspondence should be sent 

(including tbepostcoOe) 



Tracey Bryant 

AstraZeneca UK Limited 
Global Intellectual Property 
Mereslde, Alderiey Park 
IVIacGlesfield 
Cheshire SK10 4TG 



Patents ADP number (^fyou know it) | o ^ 



6. If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and Of you know it) the or 
each application number 


Country Ptitnity application number 
^youknotviO 


I>ateoffiliqg 
(Ot^/montb/year) 


7. If this application is divided or otherwise 
derived from an earlier UK application, 
give tlie number and the filis^ date of 
the earlier application 


Number of eadier application 


Date of filing 
(<lay/ month /year) 



8. Is a statement of inventorship and of right 
to giant of a patGOt required in support of 
this request? (Answer ires' if 

a) any applicant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
appHcam^ or 

c) any named applicant is a corporate body, 
Seenote(d)) 



Patents Form 1/77 



P^^ts Form 1/77 

9. Eater the number of sheets for any of the 
following items you are filing "witii this form. 
Do not coimt copies of the same document 



Continuation sheets of this form 




Description 




Clalmft) 


0> 


Abstract 


0> 







10, If you are also filing my of the following, 
state how many against each item. 

Priority documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 
and search contents Form 9/77) 



Request for substantive examination 
(Patents Form 10/77) 

' Any otlier documents 
QUease specif) 



11. 


I/We request the grant of a patent on the basis of this application. 

Signatur^/^^^j?^^ Date 

^thort^ Signatory ' 8th July 2002 


12. Name and daytime telephone number of 
pei!son to contact in the United Kingdom 


Jennifer C. Bennett - 01625 230148 



After an application for a patent has been filed, me Comptroller of me Patent Office will consider wfoemerpubHcatioH 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Ac$ 1977. You 
tvm be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you Uve in me 
United Kingdom, Action 23 of the Patents Act 1977 stops you from applying for a patent abroad wimout first getting 
written permission from me Patent Office unless an application has been filed at least 6 weeks befbtehand in me 
United Kingdom for a patent for the same invention and either no direction prohtbtting publication or 
cotnmunication has been given, or arvy such direction has been revoked 

Notes 

a) If you need help to fiU in mis Jbmt^ or you have any questions, please contact me Patent Office on 0645 500505. 

b) Write your €tnswers in capUal letters ttsing black irOs or you fMtx type menu 

c) If mere is not enough space for all me relevant details on any part of this form, please continue on a s^arate 
sheet of paper and unite "see continuation sheet" in me relevant partCs). Any continuation sheet should be 
attached.to mis form, 

d) Ifyozi have GTiswsrsd "Yes* P£stsnts-Fonn 7/7TtvUl nssd to be filed. 



'000748 ^ 

- QTTINOI.INE p ^TVATIVES 



The invention concerns certain novel quinoline derivatives, or pharmaceutically- 
acceptable salts thereof, which possess anti-tumour activity and are accordingly useful in 
5 methodsoftxeatmentofthehumanoranixnalbody. m invention also concerns processes for 
the manufacture of said quinoline derivatives, pharmaceutical composition, contaimngthem 
and their use in therapeutic methods, for example in the manufacture of medicaments for use 
in the prevention or treatment of solid tumour disease in a warm-blooded animal such as man. 
Many of the current treatment regimes for cell proliferation diseases such as psonasis 
10 and cancer utilise compounds which inhibit DNA synthesis. Such compounds are toxic to 
cells generally but their toxic effect on rapidly dividing cells such as tumour cells can be 
beneficial. Alternative approaches to anti-tumour agents which act by mechanisms other than 
the inhibition of DNA synthesis have the potential to display enhanced selectivity of action. 
In recent years it has been discovered that a cell may become cancerous by virtue of 
15 the transformation of a portion of its DNA into an oncogene i.e. a gene which, on activation, 
leads to tiie formation of malignant tumour cells (Bradshaw, Mutagenesis. 1986, 1 , 91). 
Oncogenes give rise to the production of peptides which are receptors for growtii factors. 
Activation of the growth factor receptor complex subsequently leads to an increase m cell 
proliferation. Oncogenes often encode abnormal versions of signal patiiway components. 
20 such as receptor tyrosine kinases, serine-threonine kinases, or downstream signaling 
molecules such as ti.e ras genes. Hie ras genes code for closely related small guanine 
nucleotide binding proteins which hydrolyse bound guanosine tiiphosphate (GTP) to 
guanosine diphosphate (GDP). Ras proteins axe active in promoting cell growtii and 
transformation when they are bound to GTP and inactive when tiiey are bound to GDP. 
25 Transforming mutants of p21ras are defective in their GlPase activity and hence remain m tiie 
active GTP bound state. The ras oncogene is known to play an integral role in certam cancers 
and has been found to contribute to the formation of over 20% of all cases of human cancer. 

When activated by ligand such as a growth factor, cell surface receptors which are 
coupled to the mitogenic lesponse can initiate a chain of reactions which leads to the 
30 activation of guanine nucleotide exchange activity on ras proteins. When ras protein is m its 
active GTP-bound state, a number of other proteins interact directly with ras at the plasma 
membrane resulting in signal transmission through several distinct pathways. The best 
characterised effector protein is the product of the raf proto-oncogene. The interaction of raf 
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and ras is a key regulatory step in the control of cell proliferation. Ras-mediated activation of 
flie raf serine-threonine kinase in turn activates the dual-specificity MEK (MEKl and MEK2), 
which is the immediate upstream activator of mitogen activated protein kinase (^AAFKs 
known as extracellular signal regulated protein kinases or ERKl and ERK2). To date, no 
5 substrates of MEK other than MAPK have been identified, though recent reports indicate that 
MEK may also be activated by other upstream signal proteins such as MEKKl and Cot/Tpl-2. 
Activated MAPK translocates and accumulates in the nucleus, where it can phosphorylate and 
activate transcription factors such as Elk-1 and Sapla, leading to the enhanced expression of 
genes such as c-fos. 

10 The ras-dependent raf-MEK-MAPK cascade is one of the key signalling pathways 

responsible for transmitting and amplifying mitogenic signals fix)m cell surface to the nucleus 
resulting in changes in gene expression and cell fate. This ubiquitous pathway appears 
essential for normal cell proliferation and constitutive activation of this pathway is sufficient 
to induce cellular transformation. Transforming mutants of p21ras are constitutively active, 

15 resulting in raf, MEK and MAPK activity and cell transformation. Inhibition of MEK activity 
using either antisense raf, a dominant negative MEK mutant or the selective inhibitor 
PD098059 has been shown to block the growth and morphological transformation of 
ras-transformed fibroblasts. 

The mechanism of activation of raf, MEK and MAPK is through phosphorylation on 

20 specific serine, threonine or tyrosine residues. Activated raf and other kinases phosphorylate 
MEKl on S218 and S222 and MEK2 on S222 and S226. This results in MEK activation and 
subsequent phosphorylation and activation of ERKl on T190 and ¥192 and ERK2 on T183 
and Y185 by the dual specificity MEKs. Whilst MEK can be activated by a number of protein 
kinases, and active MAPKs phosphorylate and activate a number of substrate proteins 

25 including transcription factors and other protein kinases, MEKs appear specific and sole 
activators of MAPKs and could act as a focal point for cross-cascade regulation. MEKl and 
MEBC2 isoforms show unusual specificity and also contain a proline-rich insert between 
catalytic subdomains DC and X which is not present in any of the other known MEK family 
members. These differences between MEK and other protein kinases, together with the 

30 known role of MEK (MEK 1, MEK 2) and, more recently MEK 5. in proliferative signalling 
suggest it may be possible to discover and employ selective MEK inhibitors as therapeutic 
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Accordingly, it has been recognised that an inhibitor of the MAPK kinase pathway 
shouldbeofvalueasananti-proliferativeagentforuseinthecontainmentand/ortr^^^^ 

solid tumour disease. 

It is also known that several oncogenes encode tyrosine kinase enzymes and that 
5 certain growth factor receptors ^ also tyrosine kinase enzymes (Yarden et aU Ann.Rev. , 
Biochem .. 1988. 52, 443; Larsen et al, Ann. Reports in Med^ghgn.. 1989; Chpt. 13). The 
first group of tyrosine kinases to be identified arose from such viral oncogenes, for example 
pp60^-^- tyrosine kinase (otherwise known as v-Sic). and the corresponding tyrosme kinases 
in normal cells, for example pp60-^- tyrosine kinase (otherwise known as c-Src). 
10 Receptor tyrosine kinases are important in the transmission of biochemical signals 

which initiate cell replication. Some of them are large enzymes which span the cell 
membrane and possess an extracellular binding domain for growth factors such as epidermal 
growth factor (EGF) and an intracellular portion which functions as a kinase to phosphorylate 
tyrosine amino acids in proteins and hence to influence cell proliferation. Various classes of 
15 receptor tyrosine kinases are known (Wilks, Mv.nres in Cancer Research, 1993. 60. 43-73) 
based on families of growth factors which bind to different receptor tyrosine kinases. Hie 
classification includes Class I receptor tyrosine kinases comprising the EGF family of receptor 
tyrosine kinases such as the EGF. TGFo. Neu and erbB receptors. Class n receptor tyrosme 
kinases comprising the insulin family of receptor tyrosine kinases such as the insulin and IGFI 
20 receptor and insulin-related receptor (IRR) and Class HI receptor tyrosine kinases compnsmg 
^ ;e platelet-derived growth factor (PDGF) family of receptor tyrosine kinases such as the 
PDGFo, PDGFp and colony-stimulating factor 1 (CSFl) receptors. 

It is also known that certain tyrosine kinases belong to the class of non-receptor 
tyrosine kinases which are located intracellularly and are involved in the transmission of 
25 biochemical signals such as those that influence tumour cell motility, dissemination and 
invasiveness and subsequently metastatic tumour growth (Ullrich et al, CeU. 1990, 61 . 203- 
212 Bolen et al, FASEBJ.. 1992. 6, 3403-3409, Brickell et al. C ritical Reviews in . 
Qncoggnesis. 1992, 3, 401-106, Bohlen et al. Oncogene, 1993, 8. 2025-203 1. Courtneidge 
al Cancer Biol.. 1994, 5, 239-246, Lauffenburger et al., CeU, 1996, 84, 359-369, 

30 Hanks et at., BioEssavs . 1996, 12, 137-145. Pardons et al.. Current O pinion in Cell Biology , 
1997 9 187-192. Brown et al., et Rionhvsica Acta. 1996, 1287, 121-149 and 

schlaepfer et al., Pro^essMmshmc^ ^"^^ Molecular Biology.. 1999, 71, 435-478). Various 
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classes of non-receptor tyrosine kinases are known including the Src family such as the Src, 
Lyn and Yes tyrosine kinases, the Abl family such as Abl and Arg and the Jak family such as 
JaklandTyk2. 

It is known that the Src family of non-receptor tyrosine kinases are highly regulated in 

5 normal cells and in the absence of extracellular stimuli are maintained in an inactive 

conformation. However, some Src family members, for example c-Src tyrosine kinase, axe 
frequently significantly activated (when compared to normal cell levels) in common human 
cancers such as gastrointestinal cancer, for example colon, rectal and stomach cancer 
(Cartwright et al., Proc. Natl. Acad. Sci. USA. 1990, 87. 558-562 and Mao et al. Oncogene , 

10 1997, 15, 3083-3090), and breast cancer (Muthuswamy et al.. Oncogene. 1995, 11, 1801- 
1810). The Src family of non-receptor tyrosine kinases has also been located in other 
common human cancers such as non-small cell lung cancers O^SCLCs) including 
adenocarcinomas and squamous cell cancer of the innp n^/Tflyurenko et al. European Journal 
of Cancer . 1992, 28, 372-7), bladder cancer (Fanning et al.. Cancer Research. 1992, 52, 1457- 

15 62), oesophageal cancer (Jankowski et al. Gut, 1992, 33. 1033-8), cancer of the prostate, 
ovarian cancer (Wiener et al, Clin. Cancer Research. 1999, 5, 2164-70) and pancreatic cancer 
(Lutz et al., Biochem. and Biophvs. Res. Comm.. 1998, 243^ 503-8). As further human 
tumour, tissues are tested for the Src family of non-receptor tyrosine kinases it is expected that 
its widespread prevalence will be established. 

20 It is further known that the predominant role of c-Src non-receptor tyrosine kinase is to 

regulate the assembly of focal adhesion complexes through interaction with a number of 
cytoplasmic proteins including, for example, focal adhesion kinase and paxillin. In addition 
c-Src is coupled to signalling pathways that regulate the actin cytoskeleton which facilitates 
cell motility. Likewise, important roles are played by the c-Src. c-Yes and c-Fyn non-receptor 

25 tyrosine kinases in integrin mediated signalling and in disrupting cadherin-dependent cell-cell 
junctions (Owens et al.. Molecular Biologv of the Cell , 2000, U, 51-64 and Klinghoffer et al, 
EMBO Journal. 1999, 18, 2459-2471). Cellular motility is necessarily required for a localised 
tumour to progress through the stages of dissemination into the blood stream, invasion of 
other tissues and initiation of metastatic tumour growth. For example, colon tumour 

30 progression from localised to disseminated, invasive metastatic disease has been correlated 
with c-Src non-receptor tyrosine kinase activity (Brunton et al. Oncogene, 1997, 14, 283-293. 
Finchom:.?* F>4BQ J. 1998, 17. Sl-92 and V^rheeh f/ al., Fxo. Cell Research. 1 999. 248. 
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Accordingly it has been recognised that an inhibitor of such non-receptor tyrosine 
kinases should be of value as a selective inhibitor of the motiUty of tumour cells and as a 
selective inhibitor of the dissemination and invasiveness of mammalian cancer cells leading to 
inhibition of metastatic tumour growth. In particular an inhibitor of such non-receptor 
5 tyrosine kinases should be of value as an anti-invasive agent for use in the containment and/or 

treatment of solid tumour disease. 

We have now found that surprisingly certain quinoline derivatives possess potent 
anti-tumour activity. It is believed that the compounds disclosed in the present invention 
provide an anti-tumour effect by v,ay of inhibition of MEK enzymes that are involved in the 
10 MAPK kinase pathway and/or by way 6f inhibition of one or more of the non-receptor 

tyrosine-specific protein kinases that are involved in the signal transduction steps which lead 
to the invasiveness and migratory abiUty of metastasising tumour cells. In particular, it is 
believed that the compounds of the present invention provide an anti-tumour effect by 
inhibition of one or more of the MEK enzymes and/or by way of inhibition of the Sre family 
15 of non-receptor tyrosine kinases, for example by inhibition of one or more of c-Sre. c-Yes and 
c-Fyn It is also known that c-Src non-receptor tyrosine kinase enzyme is involved in the 
control of osteoclast-driven bone resorption (Soriano et al., Cdl, 1991, 64. 693-702; Boyce et 
al.. T. Clin. Invest.. 1992. 9Q. 1622-1627; Yoneda et al., J. Clin. Invest.. 1993. 9L 2791-2795 
and Missbach etal.,Bg^ 1999. 24 . 437-49). An inhibitor of c-Sre non-receptor tyrosine 
20 kinase is therefore of value in the prevention and treatment of bone diseases such as 
osteoporosis. Paget's disease, metastatic disease in bone and tumour-induced 
hypercalcaemia. 

The compounds of the present invention are also useful in inhibiting the uncontrolled 
cellular proliferation which arises from various non-malignant diseases such as inflammatory 
25 diseases (for example rheumatoid arthritis and inflammatory bowel disease), fibrotic diseases 
(for example hepatic cirrhosis and lung fibrosis), glomerulonephritis, multiple sclerosis, 
psoriasis, hypersensitivity reactions of the skin, blood vessel diseases (for example 
atherosclerosis and restenosis), allergic asthma, insulin-dependent diabetes, diabetic 
retinopathy and diabetic nephropathy. 
30 The compounds of the invention may possess inhibitory acitivity against the MEK 

enzymes that are involved in the MAPK kinase pathway. They may also possess an inhibitory 
activity against the Sre family of non-receptor tyrosine kinases. Generally the compounds of 
the present invention may also possess potent inhibitory activity against the Sre family of non- 
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receptor tyrosine kinases, for example by inhibition of c-Src and/or c-Yes. whilst possessing 
less potent inhibitory activity against other tyrosine kinase enzymes such as the receptor 
tyrosine kinases, for example EGF receptor tyrosine kinase and/or VEGF receptor tyrosine 
kinase. 

5 It is stated in International Patent Application WO 98/43960 that a range of 

3-cyanoquinoline derivatives are useful in the treatment of cancer. Certain of the compounds 
are stated to be inhibitors of the mitogen-activated protein kinase (MAPK) pathway, others are 
stated to be inhibitors of EGF receptor tyrosine kinase, and others are stated to be inhibitors of 
growth factors such as vascular endothelial growth factor (VEGF). There is no disclosure 

10 therein of any l,3-benzodioxol-4-yl-containing 3-cyanoquinoline derivatives. 

It is stated in International Patent Application WO 00/68201 that a range of 

3- cyanoquinoline derivatives arc also useful in the treatment of cancer. Certain of the 
compounds are stated to be inhibitors of MEK. a MAPK kinase. There is no disclosure 
therein of any l,3-benzodioxol-4-yl-containing 3-cyanoquinoline derivatives. 

15 It is disclosed in Toumal Medicinal Chemistry, 2001, 44. 822-833 that certain 

4- anilino-3-cyanoquinoline derivatives are useful for the inhibition of Src-dependent cell 
proliferation. There is no disclosure therein of any l,3-benzodioxol-4-yl-containing 
3-cyanoquinoline derivatives. 

According to one aspect of the invention there is provided a quinoline derivative of the 
20 Formula I 

Z2 




25 wherein T) is an O, S. SO. SO2, N(R^) or C(R')2 group, wherein each group, which may 
the same or different, is hydrogen or (l-6C)alkyl; 
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each B} group, which may be the same or different, is selected from halogeno, 
tiifluoiomethyl, cyano. isocyano, nitro, hydroxy, mercapto. amino, formyl. carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio. (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 

5 (l-6C)alkylamino, di-[(l-6C)alkyl]amino. (1.6C)alkoxycarbonyl. N-(l-6C)alkylcaibamoyl. 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl. (2-6C)alkanoyloxy, (2-6C)alkanoylamino. 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6Qalkyl- 
(3.6C)alkenoylamino, (3-6C)alkynoylamino, N-(l-6C)alkyl-(3-6C)alkynoylamino. 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, 

10 N-(l-6C)alkyl-(l-6C)alkanesulphonylamino or from a group of the formula : 

wherein X> is a direct bond or is selected from O, S, SO. SO2. N(R*), CO, CH(OR^), 
CON(R*), N(R^CO, S02N(R*), N(R*)S02. 0C(RV SC(R% and N(R*)C(R V wheiein R'* is 
hydrogen or (l-6C)alkyl. and is aryl. aryHl-6Qalkyl. (3-7C)cycloalkyl. (3.7C)cycloalkyl- 

15 (l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl. heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or (R^)« is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2. 
N(R^). CO. CH(0R=). C0N(R^), NCR^W SO^NCR^ N(R^)S02, CH=CH and C-C wherein 

20 R' is hydrogen or (l-6C)alkyl or. when the inserted group is N(R'). R^ may also be 
(2-6C)alkanoyl, 

and wherein any CH2=CH- or HC^- group within a R» substituent optionally bears at 
the terminal CH2= or HC= position a substituent selected from halogeno. caiboxy. carbamoyl. 
(l-6C)alkoxycarbonyl. N-(l-6C)alkylcarbamoyl. N,N-di-[(l-6C)alkyl]carbamoyl. 
25 amino-(l-6C)alkyl. (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl or fix,m 
a group of the formula : 

wherein X^ is a direct bond or is selected from CO and N(R^)CO, wherein R^ is hydrogen or 
(l-6C)alkyl, and is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 

30 or heterocyclyl-(i-6C)alkyl, 

and wherein any CH, CH^ or CH3 group within a R' substituent optionally bears on 
each said CH, CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a 



100748 

-8- 



substituent selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N^-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
5 N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylanuno, 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino or from a group of the formula : 

-X^-Q' 

wherein X^ is a direct bond or is selected from O, S, SO, SO2, N(R''), CO, CH(0R''), 
10 CONCEC), N(R'')C0, SOzNCR'), N(R'')S02, C(R'')20, C(R'')2S and N(R^)C(R^)2, wherein is 
hydrogen or (l-6C)alkyU and is aryl, aryl-(l-6C)aIkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl. (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 
15 optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl. (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy. 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
20 N,N-di-[(l-6C)alkyl]caibamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6Qalkyl-(2-6C)alkanoylamino,N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino,H-Cl-6C)alkyl- 
(l-6C)alkanesulphonylamino or firom a group of the formula : 

-X*-R* 

25 wherein X"* is a direct bond or is selected from O and N(R^), wherein R' is hydrogen or 

(l-6C)alkyl, and R* is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)aIkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino- 
(l-6C)alkyl, (2-6C)alkanoylamino-(l-6C)alkyl or (l-6C)alkoxycarbonylamino-(l-6C)alkyl 
or from a group of the formula : 

30 -X^-Q'^ 

wherein X^ is a direct bond or is selected from O, N(R'°) and CO, wherein R'° is hydrogen or 
(l-6C)alkyl, and Q"* is aryl, aryl-(l-6C)alkyK heteroaryl, heteroaiyl-(l-6C)alkyl, heterocyclyl 
or h'tcrocyclyl-i 1 -wrValLyl v/hich optionally bean: 1 or J Eubstituents. which may hi the came 



100748 

9- 



oxo or thioxo substituents; 

caibamoyl, (i-oC)aiKyi, o ^ , n <^Onikvlsulohonyl, 

n fir^alkvlthio (l-6C)alkylsulphinyl, (l-6C)alkyismpnoiiy 

a-6C)allcyla™.no. ^^^^^^ (2^)alkanoyloxy, (2-6C)alkanoylanu.o, 

10 N,N-di-t(l-6C)alkyl]cari>ainoyl. (2-6C)alkanoyl. ) 

N(l6C)alkyK2-6C)alkanoylanuno.(3-6C)al^^^^^^ . 
N.(l-6C)alkylC \ Ii.a^C)alkyH3-6C)alkynoylanuno, 

C3-6C)alkenoylannno, ^^■^^>« ^^^^^^^^ a^C)alkanesulphonylamino, H- 

^^^^ 

(..eoalkyl. and is haIogeno-(l-6C)alkyl, ^y^^^^^-^^^^' 
cyano-a-6C)alkyl. anuno-(l-6C)alkyl. (l-6C)alkylanuno-(l-6C)alkyl 

di-[(l-6C)alkyllaimno-(l-6C)alkyl; .pi3™p which may be the same 

,Q Z^isaC^orC(R»)=C(R'^)group.whemneachR group.wht 

or different, is hydrogen or a-6C)alkyl; and «,Woxv carbamoyl. 

is selected from halogeno. cyano. isocyano, formyl, carboxy carbamoy 

C._SC)alkenyl,(2-8C.alkynyl.(I^^^^^^^^ 

HNi[(l-6C)alkyl3carbamoyl.(2^C)alkanoy^^ 

M^!- 1 6cUyl3sulphamoyl,halogeno-(l-6C)alkyl,hyd«^^^^^^ 
25 N,N-di-[(l-6C)alkyl]sulph amino-(l-6C)alkyUl-6C)alkylamino. 
(1.6C)alkoxy-(l-6C)alkyl,cyano-(l-6C)alkyl.ammo^i fiOalkvl 

,1 • « n fiP^fllkvl (2-6C)alkanoylanuno-(l-6«-)aiKyi, 
(l-6C)alkyl.di-[(l-6C)alkyl]amino-(l-6C)alkyl,(2 0 ) 

, n fir^alkvl or from a group of the formula. 
(l-6C)alkoxycarbonylammo-(l-6C)alkyiorirom g 

/-.r^ r^xjroR'5\ cON(R'^) or SOaNCR ). 
30 »he«i. X' is . di«c. bond or is se,.acd from CO. CH(OR , CO ( 
.herein is hydrogen or (l-6C)alky.. and Q^s .yl, aryKl^)alM. (3 



4 
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(3-7C)cycloalkyl-(l-6C)alkyl, heteroaryl, heteroaiyl-(l-6C)alkyl, heterocyclyl or 

heterocyclyl-(l-6C)alkyl, 

and wherein any CH, CHj or CH3 group within a R'* substituent optionally bears on 

each said CH, C3H2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a 
5 substituent selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, 

(l-6C)alkylthio, (l-6C)aIkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylainino, 

di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 

N-(l-6C)alkyl-(2-6C)alkanoylamino,N-(l-6C)alkylsulphamoyl, 
10 N^-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, 

N-(l-6C)alkyl-(l-6C)alkanesulphonylamino or from a group of the formula : 

-X'-Q* 

wherein X« is a direct bond or is selected from O, S. SO, SO2, N(R'*), CO, CH(0R'*). 

QXmC^'\ NCR'^OCO, SOaNCR'*), N(R'*OS02, C(R*«)20. and N(R'<0C(R'*)2. 

15 wherein R'* is hydrogen or (l-6C)alkyl, and is aryl, aryl-(l-6C)alkyl, (3-70cycloalkyl, 

(3-7C)cycloalkyl-(l-6C)alkyl, (3-7C)cycloalkenyl,(3-7C)cycloalkenyl-(l-6C)alkyl. 

heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein the N in any carbamoyl group within a substituent on R''* bears at least 

one substituent selected from 
20 and wherein any aryl, heteroaryl or hetCTOcyclyl group within a substituent on R'* 

optionally bears 1, 2 or 3 substituents, which may be tiie same or different, selected from 

halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 

(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 

(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino. 
25 di-[(l-6C)alkyl]aniino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)a]kanoyloxy, (2-6C)aIkanoylamino, 

N-(l-6C)alkyl-(2-6C)alkanoylamino.N-(l-6C)alkylsulphamoyl, 

N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, M-(l-6C)alkyl- 

(l-6C)alkanesulphonylamino or from a group of the formula : 
30 -X'-R" 

wherein X' is a direct bond or is selected from O and N(R''), wherein R" is hydrogen or 

n-eOalkvl- and R'"^ is haloseno-fl-eOalkvl. hvdroxy-fl-eOalkyl, f l-6C>aIkoxy-f l-6C)alkyl. 

cvario-il-GC'iail:vL amirx-. l-6C)a!hvi. n-6CiaI!:vlamin.o-< l-oOalkvl. di-T(l-6'r)all:vl]C:mii3D- 
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(l-6C)alkyl, (2-6C)alkanoylamino-(l-6C)alkyl, (l^C)alkoxycaitoonylaniino-(l-6C)alkyl. 
or firom a group of the fonnula : 

wherein is a direct bond or is selected from O. N(R^') and CO, wherein R'' is hydrogen or 
5 (l-6C)alkyl, and is aryl, aryl-(l-6C)alkyl, heteroaryl. heteroaryl-(l-6C)alkyl. heterocyclyl 
or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same 
or different, selected from halogeno, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and 
(l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R"* optionally bears 1 or 2 
10 oxo or thioxo substituents; 

or apharmaceutically-acceptable salt thereof. 

In this specification the generic term "alkyl" includes both straight-chain and 
branched-chain alkyl groups such as propyl, isopropyl and t^t-butyl, and also 
(3-7C)cycloalkyl groups such as cyclopiopyl, cyclobutyl, cyclopentyl, cyclohexyl and 
15 cycloheptyl. However references to individual alkyl groups such as "propyl" are specific for 
the straight-chain version only, references to individual branched-chain alkyl groups such as 
"isopropyl" are specific for the branched-chain version only and references to individual 
cycloalkyl groups such as "cyclopentyl" are specific for that 5-membered ring only. An 
analogous convention applies to other generic terms, for example (l-6C)alkoxy includes 
20 methoxy, ethoxy. cyclopropyloxy and cyclopentyloxy, (l-6C)alkylamino includes 

methylamino, ethylamino, cyclobutylamino and cyclohexylamino, and di-[(l-6Calkyl]amino 
includes dimethylamino, diethylamino. N-cyclobutyl-N-methylamino and N-cyclohexyl- 
N-ethylamino. 

It is to be understood that, insofar as certain of the compounds of Formula I defined 
25 above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic form 
which possesses the above-mentioned activity. The synthesis of optically active forms may be 
carried out by standard techniques of organic chemistry well known in the art, for example by 
synthesis from optically active starting materials or by resolution of a racemic form. 
30 Similarly, the above-mentioned activity may be evaluated using the standard laboratory 
techniques referred to hereinafter. 

Suitable values for the generic radicals referred to above include those set out below. 
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A suitable value for any one of the 'Q' groups (Q^ to Q*') when it is aryl or for the aryl 
group within a *Q' group is, for example, phenyl or naphthyl, preferably phenyl. 

A suitable value for any one of the 'Q' groups (Q\ Q^, or Q^) when it is 
(3-7C)cycloalkyl or for the (3-7C)cycloalkyl group within a 'Q' group is, for example, 

5 cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or bicyclo[2.2.1]heptyl and a 
suitable value for any one of the 'Q' groups (Q\ or Q^) when it is (3-7C)cycloalkenyl or 
for the (3~7C)cycloalkenyl group within a 'Q* group is, for example, cyclobutenyl, 
cyclopentenyl, cyclohexenyl or cycloheptenyl. 

A suitable value for any one of the *Q' groups (Q^ to Q^) when it is heteroaryl or for 

10 the heteroaryl group within a 'Q' group is, for example, an aromatic 5- or 6-membered 
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, for example furyl, pyrrolyl, thienyl, oxazolyl, 
isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 
tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl, 

15 benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, 
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl. 

A suitable value for any one of the 'Q' groups (Q^ to Q^) when it is heterocyclyl or for 
the heterocyclyl group within a 'Q' group is, for example, a non-aromatic saturated or 
partially saturated 3 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms 

20 selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl, 
tetrahydropyranyl, oxepanyl, tetrahydrothienyl, 1,1-dioxotetrahydrothienyl, 
tetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrrolidinyl, 
morpholinyl, tetrahydro-l,4-thiazinyl, l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, 
homopiperidinyl, piperazinyl, homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, 

25 dihydropyrimidinyl or tetrahydropyrimidinyl, preferably tetrahydrofuranyl, tetrahydropyranyl, 
pyrrolidinyl, morpholinyl, l,l-dioxotetrahydro-4H-l,4-thiazinyl, piperidinyl or piperazinyl. A 
suitable value for such a group which bears 1 or 2 oxo or thioxo substituents is, for example, 
2-oxopyrrolidinyl, 2-thioxopyrrolidinyl, 2-oxoimidazolidinyl, 2-thioxoimidazolidinyl, 
2-oxopiperidinyl, 2,5-dioxopyrrolidinyl, 2,5-dioxoimidazolidinyl or 2,6-dioxopiperidinyl. 

30 A suitable value for a 'Q' group when it is heteroaryl-(l-6C)alkyl is, for example, 

heteroarylmethyl, 2-heteroarylethyl and 3-heteroarylpropyl. The invention comprises 
correspondins suitable values for 'O" groups when, for example, rather than a 
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.e.eroa^Hl-6C)a.M group, an a^Hl-60a.M. (3-7Qcyc.oa«.yHl-«:)^'. 

10 that the -Z^-R^^ group within structural Formula I may only be 
follows: 

22 R14 




(R^)n 



15 

Suitable values for any of the 
r' , or R^* group include :- 
for halogeno 
for (l-6C)alkyl: 
20 for (2-8C)alkenyI: 
for (2-8C)aikynyl: 
for (l-6C)alkoxy: 
for(2-6C)alkenyloxy: 
for (2-6C)alkynyloxy: 
25 forCl-6C)alkylthio: 
for (l-6C)alkylsulphinyl: 



'R' groups 



(R^ to R*') or for various groups within an 



nuoro, chloro. bromo and iodo; 

methyl, ethyl, propyl, isopropyl and t^-butyl; 

vinyl, isopropenyl, allyl andbut-2-enyl; 

ethynyl, 2-propynyl and but-2-ynyl; 

methoxy, ethoxy, propoxy. isopropoxy and butoxy; 

vinyloxy and allyloxy; 

ethynyloxy and 2-propynyloxy, 

methylthio, ethylthio and propylthio; 

methylsulphinyl and ethylsulphinyl; 



I 
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for (l-6C)alkylsulphonyl: 
for (l-6C)alkylaniino: 



for di-[(l-6C)alkyl]amino: 

5 

for (l-6C)alkoxycarbonyl: 

for N-(l-6C)alkylcarbamoyl: 

10 forN^-di-[(l-6C)alkyl]carbamoyl: 

for(2-6C)alkanoyl: 
for (2-6C)alkanoyloxy: 
for (2-6C)alkanoylamino: 



methylsulphonyl and ethylsulphonyl; 
methylamino, ethylamino, propylamino, 
isopropylamino and butylamino; 
dimethylamino, diethylamino, N-ethyl- 
N-methylamino and diisopropylamino; 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl 
and tert-butox vcarbon vl ; 
N-methylcarbamoyl, N-ethylcarbamoyl and 
N-propylcarbamoyl; 
N^-dimethylcarbamoyl, N-ethyl- 
N-methylcarbamoyl and N,N-diethylcarbamoyl; 
acetyl and propionyl; 
acetoxy and propionyloxy; 
acetamido and propionamido; 
15 for N-(l-6C)alkyl-(2-6C)alkanoylamino: N-methylacetaniido and N-methylpropionamido; 
for N-(l-6C)alkylsulphamoyl: N-methylsulphamoyl and N-ethylsulphanaoyl; 

for N^-di-[(l-6C)alkyl]sulphamoyl: N^-dimethylsulphamoyl; 

for (l-6C)alkanesuIphonylamino: methanesulphonylamino and ethanesulphonylamino; 

for N-(l-6C)alkyI-(l-6C)alkanesulphonylanaino: N-niethylniethanesulphonylaniino and 

N-methylethanesulphonylamino; 
for (3-6C)aIkenoylamino: acrylamido, methacrylamido and crotonamido; 

forN-(l-6C)alkyl-(3-6C)alkenoylamino: N-methylacrylamido and N-methylcrotonamido; 
for (3-6C)alkynoylaniino: propiolamido; 
for N-(l-6C)alkyl-(3-6C)alkynoylamino: N-methylpropiolamido; 

aminomethyl, 2-aminoethyl, 1-aminoethyl and 
3-aminopropyl; 

methylaminomethyl, ethylaminomethyl, 
1 -methylaminoethyl, 2-methylaniinoethyl, 
2-ethylaminoethyl and 3-methylaminopropyl; 
30 fordi-[(l-6C)alkyl]amino-(l-6C)alkyl: dimethylaminomethyl, diethylaminomethyl, 

1-dimediylaminoethyl, 2-dimethylaminoethyl and 
S-dimethvlaminoDropyl: 
for halogcno-i 1 fOallijl: chioroiririhvK 2-chiorocthvL l-jhlor^.r^tr ] ind. 



20 



25 for amino-(l-6C)alkyl: 

for (l-6C)alkylamino-(l-6C)alkyl: 
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3-chloropropyl; 

for hydroxy-(l-6C)alkyl: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and 

3-hydroxypropyl; 

for (l-6C)alkoxy-(l-6C)alkyl: methoxymethyl. ethoxymethyl. 1-methoxyethyl, 

5 2-methoxyethyl, 2-ethoxyethyl and 

3-methoxypropyl; 

for cyano-(l-6C)alkyl: cyanomethyl, 2-cyanoethyl. 1-cyanoethyl and 

3-cyanopropyl; 

for (2-6C)alkanoylamino-(l-6C)alkyl: acetamidomethyl, propionamidomethyl and 
jQ 2-acetamidoethyl; and 

for (l-6C)alkoxycarbonylamino-(l-6C)alkyl: methoxycaibonylaminomethyl. 

ethoxycarbonylaminomethyl, 
tert-butoxycarbonylaminomethyl and 
2-methoxycarbonylaininoethyl. 
15 A suitable value for (R>)m when it is a (l-3C)alkylenedioxy group is. for example, 

methylenedioxy or ethylenedioxy and the oxygen atoms thereof occupy adjacent ring 
positions. 

When, as defined hereinbefore, an group forms a group of the formula Q'-X>- and, 
for example. X' is a OC(R*)2 linking group, it is the carbon atom, not the oxygen atom, of the 
20 OC(R*)2 linking group which is attached to the quinoline ring and the oxygen atom is attached 
to the group. Similarly, when, for example a CH3 group within a substituent bears a 
group of the formula -X^-Q' and. for example. X^ is a C(R'')20 linking group, it is the carbon 
atom, not the oxygen atom, of the C(^\0 linking group which is attached to the CH3 group 
and the oxygen atom is linked to the group. A similar convention applies to the attachment 
25 of the groups of the formulae Q^-X^-, and -X^-Q*. 

As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a 
substituent may be optionally separated by the insertion into the chain of a group such as 
O. CON(R^) or CsC. For example, insertion of a C^C group into the ethylene chain within a 
2-morpholinoethoxy group gives rise to a 4-morpholinobut-2-ynyloxy group and. for example. 
30 insertion of a CONH group into the ethylene chain within a 3-methoxypropoxy group gives 
rise to. for example, a 2-(2-methoxyacetamido)ethoxy group. 

When, as defined hereinbefore, any CH, CH2 or CH3 group within a R' or R'* 
substituent optionally bears on each said CH, CH2 or CH3 group a substituent as defined ' 
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hereinbefore, suitable or R^"* substituents so formed include, for example, 
hydroxy-substituted heterocyclyl-(l-6C)alkoxy groups such as 2-hydroxy- 
3-piperidinopropoxy and 2-hydroxy-3-morpholinopropoxy. 

A suitable pharaiaceutically-acceptable salt of a compound of the Formula I is, for 
5 example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 
salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric, 
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 
which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a 
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 

10 methylamine, dimethylamine, trimethylannine, piperidine. morpholine or 
tris-(2-hydroxyethyl)amine. 

Particular novel compounds of the invention include, for example, quinoline 
derivatives of the Formula I, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of Z\ m, R\ n, R^, and R^"^ has any of the meanings defined 

15 hereinbefore or in paragraphs (a) to (v) hereinafter 

(a) is O, S, SO, SO2, CH2 or NH; 

(b) zMsO; 

(c) Z^ is NH; 

(d) R^ substituents may only be located at the 5-, 6- and/or 7-positions on the quinoline 
20 ring le. the 2- and 8-positions remain unsubstituted; 

(e) R^ substituents may only be located at the 6- and/or 7-positions on the quinoline ring 
i.e. the 2-, 5- and 8-positions remain unsubstituted; 

(f) m is 1 or 2, and each R' group, which may be the same or different, is selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 

25 (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2.6C)alkynyloxy, (l-6C)alkylamino, 
di-[(l-6C)alky]]amino, N<l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]c^^ 
(2-6C)alkanoylamino,N-(l-6C)aIkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, 
N-(l-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino and N-(l-6C)alkyl- 
(3-6C)alkynoylamino or from a group of the formula : 

30 Q'-X^- 

wherein is a direct bond or is selected from O, N(R^), CONCR"^), N(R'*)CO and OC(R'*)2 
wherein R** is hydrogen or (l-6C)alkyK and O* is aryl. aryl-f l-60alky]. cycloalkyl- 
(l-6C)3ir:y1. heteroar/i. h£ieroar/l-( l-60:i]!-i. hnero^/cl^ or h-ieror-civl-* 
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and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a substituent 
are optionally separated by the insertion into the chain of a group selected from O, N(R^), 
CON(R^), N(R^)CO, CH=CH and C^C wherein is hydrogen or (l-6C)alkyl, or, when the 
inserted group is N(R'), R' may also be (2-6C)alkanoyl, 
5 and wherein any CH2=CH- or HCsC- group within a R* substituent optionally bears at 

the terminal CH2= or HC= position a substituent selected from carbamoyl, 
N-(l-6C)alkylcarbamoyl,N,N-di-[(l-6C)alkyl]carbamoyl, amino-(l-6C)alkyl, 
(l-6C)alkylamino-(l-6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or from a group of the 
formula : 

10 Q^-x'- 

wherein is a direct bond or is CO or N(R*)CO, wherein R* is hydrogen or (l-6C)alkyl, and 
is heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wher^n any CH2 or CH3 group within a R' substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno groups or a substituent selected from hydroxy, 
15 amino, (l-6C)alkoxy, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino or from a 
group of the formula : 

-X^-Q^ 

wherein is a direct bond or is selected from O, N(R^), C0N(R'), N(R^)C0 and C(R'')20, 
20 wherein R' is hydrogen or (l-6C)alkyl, and is heteroaryl, heteroaryl-(l-6C)alkyl, 

heterocyclyl or heterocyclyl-(I-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 

halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 
25 (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylsulphonyl, N-(l-6C)alkylcaibamoyl, 

N,N-di-[(l-6C)alkyl]carbamoyl and (2-6C)alkanoyl, or optionally bears 1 substituent selected 

from a group of the formula : 

-X'^-R^ 

wherein X* is a direct bond or is selected from O and N(R'), wherein R' is hydrogen or 
30 (l-6C)alkyl, and R* is halogeno-(l-6C)alkyl, hydrpxy-(l-6C)alkyl, (i-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl,amino-(l-6C)alkyl,(l-6C)alkylamino-(l-6C)alkyl, 
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di-[(l-6C)alkyl]amino-(l-6C)alkyl,(2-6C)alkanoylamino-(l-6C)alk^^ 
(l-6C)alkoxycarbonylamino-(l-6C)alkyl or from a group of the formula : 



wherein is a direct bond or is selected from O, N(R^^ and CO, wherein R^^ is hydrogen or 



5 (l-6C)alkyl, and is heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
substituents, which may be the same or different, selected from halogeno, (l-6C)alkyl and 
(l-6C)alkoxy, 



oxo substituents; 

10 (g) m is 1 or 2, and each group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, butyl, vinyl, 
allyl, but-3-enyl, pent-4-enyl, hex-5-enyl, ethynyl, 2-propynyl, but-3-ynyl, pent-4-ynyl, 
hex-5-ynyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, allyloxy, but-3-enyloxy, 
pent-4-enyloxy, hex-5-enyloxy, ethynyloxy, 2-propynyloxy, but-3-ynyloxy, pent-4-ynyloxy, 

15 hex-5-ynyloxy, methylamino, ethylamino, propylamino, dimethylamino, diethylamino, 
dipropylamino, N-methylcarbamoyl, N,N-dimethylcarbamoyl, acetamido, propionamido, 
acrylamido and propiolamido or from a group of the formula : 

Q^-X'- 

wherein X* is a direct bond or is selected from O, NH, CONH, NHCO and OCH2 and is 
20 phenyl, benzyl, cyclopropylmethyl, 2-thienyl, 1-imidazolyl, 1,2,3-triazol-l-yl, 
1,2,4-triazol-l-yl, 2-, 3- or 4-pyridyl, 2-imidazol-l-ylethyl, 3-imidazol-l-ylpropyl, 

2- (l,2,3-triazolyl)ethyl, 3-(l,2,3-triazolyl)propyl, 2-(l,2,4-triazolyl)ethyl, 

3- (l,2,4-triazolyl)propyl, 2-, 3- or 4-pyridylmethyl, 2-(2-, 3- or 4-pyridyl)ethyl, 
3-(2-, 3- or 4-pyridyl)propyl, tetrahydrofuran-3-yl, 3- or 4-tetrahydropyranyl, 

25 1-, 2- or 3-pyrrolidinyl, morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, 

piperidin-3-yl, piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 

1- , 2- or 3-pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl, 

3- or4-piperidinyImethyl, 1-, 3- or 4-homopiperidinylmethyl. 2-pyrrolidin-l-ylethyl, 

3- pyrrolidin-2-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-l-ylpropyl, 
30 4-pyrrolidin-l-ylbutyl, 2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, 

2- (l,l-dioxotetrahydro-4H-I,4-thiazin-4-yl)ethyl, 3-(i,l-dioxotetrahydro-4Hrl,4-thiazin- 

4- ynpropyl, Z-piperidnroethyl 3-p>peridinnpropyU 4--p^peridirobiityl. 2-pip'?ridin-3-yl^thyL 



and wherein any heterocyclyl group within a substituent on R optionally bears 1 or 2 
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2- homopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 

3- piperazin-l-ylpropyl, 4-piperazin-l-ylbutyl, 2-homopiperazin-l-ylethyl or 
3-homopiperazin-l-ylpropyl, 

and wherein adjacent caibon atoms in any (2-6C)alkylene chain within a R' substituent 
5 are optionally separated by the insertion into the chain of a group selected from O, NH, 
N(Me), CONH, NHCG, CH=CH and CsC, 

and wherein any CH2=CH- or HC=C- group within a R' substituent optionally bears at 
the terminal CH2= or HC= position a substituent selected from carbamoyl, 
N-methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N,N-dimethylcarbamoyl, 
10 aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, methylaminomethyl, 

2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl, dimethylaminomethyl, 
2-dimethylaminoethyl, 3-dimethylaminopropyl or 4-dimethylaminobutyl, or from a group of 
the formula : 

15 wherein is a direct bond or is CO. NHCO or N(Me)CO and is pyridyl, pyridylmethyl, 

2- pyridylethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl. pyrrolidin-l-ylmethyl, 2-pyrrolidin-l-yIethyl, 

3- pyrroMdin-l-ylpiopyl, 4-pyrTolidin-l-ylbutyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl. 

3- pyiTolidin-2-ylpropyl, morpholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl, 
20 4-moipholinobutyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl, 

4- piperidinobutyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 
2-piperidin-4-ylethyl, pipeiazin-l-ylmethyl, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl or 
4-piperazin-l-ylbutyl, 

and wherein any CH2 or CH3 group within a R* substituent optionally bears on each 
25 said CH2 or CH3 group one or more fluoro or chloro groups or a substituent selected from 
hydroxy, amino, methoxy, methylsulphonyl, methylamino, dimethylamino, diisopropylamino, 
N-ethyl-N-methylamino, N-isopropyl-N-methylamino, N-methyl-N-propylamino, acetoxy, 
acetamido and N-methylacetamido or from a group of the formula : 

30 wherein X' is a direct bond or is selected from O, NH. CONH, NHCO and CH2O and is 
pyridyl, pyridylmethyl, pyrrolidin-l-yl. pyrroIidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl. piperazin-l-yl, 2-pyiTolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidin- 
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2- ylmethyl, 2-pyrrolidin-2-ylethyU 3-pyrrolidin-2-ylpropyl, 2-niorpholinoethyl, 

3- niorpholinopropyl, 2-pipericiinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin- 
3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 

1- ylpropyl, 

5 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R} 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, allyl, 2-propynyl, 
methoxy, methylsulphonyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl and acetyl 
or optionally bears 1 substituent selected from a group of the formula : 

10 -X*-R^ 

wherein X"^ is a direct bond or is selected from O and NH and is 2-fluoroethyl, 
3-fluoropropyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 
cyanomethyl, aminomethyl, 2-aminoethyl, 3-aminopropyl, methylaminomethyl, 

2- methylaminoethyl, 3-methylaminopropyl, 2-ethylaminoethyl, 3-ethylaminopropyl, 

15 dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, acetamidomethyl, 
methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl, 
tert-butoxycarbonylaminomethyl or a group of the formula : 

wherein X^ is a direct bond or is selected from O, NH and CO and Q"^ is 
20 pyrrolidin-l-ylmethyl, 2-pym>lidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, morpholinomethyl, 

2- morpholinoethyl, 3-morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 

3- piperidinopropyl, piperazin-l-ylmethyl, 2-piperazin-l-ylethyl or3-piperazin-l-ylpropyl, 
each of which optionally bears 1 or 2 substituents, which may be the same or different, 
selected from fluoro, chloro, methyl and methoxy, 

25 and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 

oxo substituents; 

(h) m is 1 or 2, and each R* group, which may be the same or different, is selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, 
30 N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoylamino, N-(l-6C)aIkyl- 
(2-6C)alkanoylamino or from a group of the formula : 
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wherein is selected from O, N(R*). CON(R*), N(R*)CO and OC(R*h wherein R'* is 
hydrogen or (l-6C)alkyl. and Q* is aryl, aryl-(l-6C)alkyl, cycloalkyl-(l-6Qalkyl, heteroaryl. 
heteroaryl-(l-6C)alkyl. heterocyclyl or heterocyclyl-(l-6C)alkyl, or X' is a direct bond and 
is aryl-(l-6C)alkyl, cycloalkyl-(l-6C)alkyl. heteroaryl-(l-6C)alkyl or 
5 heterocyclyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substitueht 
are optionally separated by the insertion into the chain of a group selected from O, N(R^), 
CON(R^), N(R^)CO, CH=CH and C=C wherein R^ is hydrogen or (l-6C)alkyl, or, when the 
inserted group is N(R^), R^ may also be (2-6C)alkanoyl, 
10 and wherein any CH2 or CH3 group within a R* substituent optionally bears on each 

said CH2 or CH3 group one or more halogeno groups or a substituent selected from hydroxy, 
amino. (l-6C)alkoxy, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino. N-(l-6C)alkyl-(2-6C)alkanoylamino or a group of 
the formula : 

15 -X'-Q' 

wherein X' is a direct bond or is selected from O, N(R^), CON(R^), N(R^)CO and C(R^)20, 
wherein R'' is hydrogen or (l-6C)alkyl, and is heteroaryl, heteroaryl-(l-6C)alkyl, 
heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R* 
20 optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylsulphonyl, N-(l-6C)alkylcaibamoyl, 
|i,N-di-[(l-6C)alkyl]carbamoyl and (2-6C)alkanoyl, or optionally bears 1 substituent selected 
ftx>m a group of the formula : 
25 -X^-R"* 

wherein X* is a direct bond or is selected from O and N(R'), wherein R^ is hydrogen or 
(l-6C)alkyl, and R"^ is hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, 
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, 
(2-6C)alkanoylamino-(l-6C)alkyl, (l-6C)alkoxycarbonylamino-(l-6C)alkyl or from a group 
30 of the formula : 

-X^-Q* 

wherein is a direct bond or is selected from O, N(R'°) and CO, wherein R'° is hydrogen or 
(l-6C)alkyl, and is heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
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- substituents, which may be the same or different, selected from halogeno, (l-6C)alkyl and 
(l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 
oxo substituents; 

5 (i) m is 1 or 2, and each group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, butyl, 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, methylamino, ethylamino, propylamino, 
dimethylamino, diethylamino, dipropylamino, N-methylcarbamoyl, N,N-dimethylcarbamoyl, 
acetamido, propionamido, acrylamido, propiolamido or from a group of the formula : 



wherein is selected from O, NH, CONH, NHCO and OCH2 and is phenyl, benzyl, 
cyclopropylmethyl, 2-thienyl, 1-imidazolyl, 1,2,3-triazol-l-yl, l,2,4«triazol-l-yl, 2-, 3- or 
4-pyridyl, 2-imidazol-l-ylethyl, 3-inudazol-l-ylpropyl, 2-(l,2,3-triazolyl)ethyl, 

3- (l,2,3-triazolyl)propyl, 2-(l,2,4-triazolyl)ethyl, 3-(l,2,4-triazolyl)propyl, 2-, 3- or 
15 4-pyridylmethyl, 2-(2-, 3- or 4-pyridyl)ethyl, 3-(2-, 3- or 4-pyridyl)propyl, 

tetrahydrofuran-3-yl, 3- or 4-tetrahydropyranyl, 2- or 3-pyrrolidinyl, morpholino, 
l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, piperidin-3-yl, piperidin-4-yl, 1-, 3- or 

4- homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 2- or 3-pyrrolidinylmethyl, 
morpholinomethyl, piperidinomethyl, 3- or 4-piperidinylmethyl, 3- or 

20 4-homopiperidinylmethyl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-2-ylpropyl, 

pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-l-ylpropyl, 4-pyrrolidin-l-ylbutyl, 
2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, 

2-( 1 , l-dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethyl, 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 
4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, 2-piperidin-3-ylethyl, 
25 3-piperidin-3-ylpropyl, 2-piperidin-4-ylethyl, 3-piperidin'-4-ylpropyl, 

2- homopiperidin-l -ylethyl, 3-homopiperidin- 1 -ylpropyl , 2-pipera2in- 1 -ylethyl, 

3- piperazin-l-ylpropyl, 4-pipera2in-l-ylbutyl, 2-homopipera2in-l-ylethyl or 

3- homopiperazin-l-ylpropyI, 

or wherein is a direct bond and is benzyl, cyclopropylmethyl, 2-imidazol-l-ylethyl, 
30 3-imidazol-l-ylpropyl. 2-(l,2,3-triazolyl)ethyl, 3-(l,2,3-triazolyl)propyI, 

2-(l,2,4-triazoIyl)ethyl, 3-(l,2,4-triazolyl)propyl, 2-, 3- or 4-pyridylmethyl, 2-(2-, 3- or 

4- pyridyl)ethyU 3-(2-, 3- or 4-pyridyl)propyl, 1-, 2- or 3-pyrrolidinyImethyl, 

nrorphDlihbmetiiyl/pirbridinbmethyL 3- or4-pipcridin!/lrnc-thyL 



10 
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1- , 3- or 4-homopiperidinylniethyl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-2-ylpropyl, 
pyirolidin-2-ylmethyl, 2-pyn:olidin-2-ylethyl, 3-pyrrolidin-l-ylpropyl, 4-pyrrolidin-l-ylbutyl, 

2- morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, 

2- (l,l-<iioxotetrahydro-4H-l,4-thiazin-4-yl)ethyl, 3-(l,l-dioxotetrahydro-4H-l,4-thiazin- 
5 4-yl)propyl, 2-piperidinoethyI, 3-piperidinopropyl, 4-piperidinobutyl, 2-piperidin-3-ylethyl, 

3- piperidin-3-ylpropyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 

2- homopiperidin-l-ylethyl, 3-horaopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 

3- piperazin-l-ylpropyl, 4-piperazin-l-ylbutyl, 2-homopiperazin-l-ylethyl or 
3-homopiperazin-l-ylpropyl, 

10 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent 

are optionally separated by the insertion into the chain of a group selected from O, NH, 

N(Me), CONH, NHCO, CH=CH and CsC. 

and wherein any CH2 or CH3 group within a substituent optionally bears on each 

said CH2 or CH3 group one or more fluoro or chloro groups or a substituent selected from 
15 hydroxy, amino, methoxy, methylsulphonyl, methylamino, dimethylamino, diisopriopylamino, 

N-ethyl-N-methylamino, N-isopropyl-N-methylamino, N-methyl-N-propylamino, acetoxy, 

acetamido, N-methylacetamido or from a group of the formula : 

wherein is a direct bond or is selected from O, NH, CONH, NHCO and CH2O and is 
20 pyridyl, pyridylmethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidin- 

2- ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl, 

3- morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl. 2-piperidin- 
3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 

25 1-ylpropyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R' 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, allyl, 2-propynyl, 
methoxy, methylsulphonyl, N-methylcarbamoyl, N,N-dimethyIcarbamoyl and acetyl, 
30 or optionally bears 1 substituent selected firom a group of the formula : 

-x*-r8 

wherein X* is a direct bond or is selected from O and NH and R* is 2-hydroxyethyl, 
3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, aminomethyl. 



J 

# 
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2- aminoethyl, S-aminopropyl, methylaminomethyl, 2-methylaniinoethyl, 

3- methylainiiiopropyl, 2-ethylaminoethyl, 3-ethylaininopropyl, dimethylaminomethyl, 
2-diinethylaminoethyl, 3-dimethylaininopropyl, acetamidomethyl, 
me1hoxycarbonylaminomethyl,ethoxycaibonylaminomethyl, 

5 tert-butoxvcarbonylaminomethyl or from a group of the formula : 



pyrrolidin-l-ylmethyl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, morpholinomethyl, 
2-morpholinoethyl, 3-morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 
10 3-piperidinopropyl, piperazin-l-ylmethyl, 2-piperazin-l-ylethyl or S-piperazin-l-ylpropyl, 
each of which optionally bears 1 or 2 substituents, which may be the same or different, 
selected from fluoro, chloro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 oxo 
substituents; 

15 (j) m is 2 and each group, which may be the same or different, is located at the 5- and 
7-positions or at the 6- and 7-positions and R^ is selected from hydroxy, amino, methyl, ethyl, 
propyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, pentyloxy, methylamino, ethylamino, 
dimethylamino, diethylamino, acetamido, propionamido, cyclopentyloxy, cyclohexyloxy, 
phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, tetrahydropyran-4- 

20 yloxy, cyclopropylmethoxy, 2-imida2ol-l-ylethoxy, 3-imidazol-l-ylpropoxy, 

2- (l,2,3-triazoH-yl)ethoxy, 3-(l,2,3-triazol-l-yl)propoxy, 2-(l,2,4-triazol-l-yl)ethoxy, 

3- (l,2,4-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, pyrid-4-yImethoxy, 

2- pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2"ylpropoxy, 

3- pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
25 4-pyrrolidin-l-ylbutoxy, pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 

3-pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 4-morpholinobutoxy, 

2- ( 1 , l-dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy, 3-(l ,l-dioxotetrahydro- 
4H-l,4-thia2in-4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy, 
piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 

30 2-piperidin-3-ylethoxy, 3-piperidin-3-ylpropoxy, 2-piperidin-4-ylethoxy, 

3- piperidin-4-ylpropoxy, 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 
2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy. 4-piperazin-l-ylbutoxy, 
Z-homopironmn-l --^lethonv. >homor»i u^a:im-l - : Iotodoxv. 2 -o' mc li Jin- 1 - Icihvlumino. 
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S-pyirolidin-l-ylpropylamino, 4-pyrrolidin-l-ylbutylamino, pyrrolidin-3-ylamino, 
pynolidin-2-ylmethylamino,2-pyiTolidin-2-ylethylamino,3-pyirolidin-2^^ 
2-moq>holinoethylanuno, 3-morpholinopropylaniino, 4-morpholinobutylainino, 
2-(ia-dioxotetrahycfro-4H-l,4-thiazin-4-yl)ethylainino,3-(14-dioxoteti^ydr^ 
5 4H-l,4-thiazin-4-yl)propylaniino, 2-piperidinoethylainino, 3-piperidinopropylainino, 
4-piperidinobutylamino, piperidin-3-ylamino, piperidin-4-ylainino, 
piperidin-3-ylmethylamino, 2-piperidin-3-ylethylainino, piperidin-4-ylmethylaimno, 

2- piperidin-4-ylethylamino, 2-homopiperidin-l-ylethylainino, 

3- homopiperidin-l-ylpropylamino, 2-piperazin-l-ylethylamino, 3-piperazin-l-ylpropylamino, 
10 4-piparazin-l-ylbutylamino, 2-homopiperazin-l-ylethylanuno or 

3-homopiperazin-l-ylpropylamino, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent 
are optionally separated by the insertion into the chain of a group selected ftom O, NH, 
N(Me), CH=CH and C=C, 
15 and wherein any CH2 or CH3 group within a substituent optionally bears on each 

said CH2 or CH3 group one or more fluoro or chloro groups or a substituent selected ftom 
hydroxy, amino, methoxy, methylsulphonyl, methylamino, dimethylamino, diisopropylamino, 
N-ethyl-N-methylamino, N-isopropyl-N-methylamino, N-methyl-N-propylamino, acetoxy, 
acetamido and N-methylacetamido, 
20 and wherein any phenyl, imidazolyl, triazolyl, pyridyl or heterocyclyl group within a 

substituent on R* optionally bears 1 or 2 substituents, which may be the same or different, 
selected ftom fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, 
N-methylcarbamoyl, HJi-dimethylcaibamoyl and methoxy, and a pyrrolidin-2-yl, 
piperidin-3-yl, piperidin-4-yl, piperazin-l-yl or homopiperazin-l-yl group within a R' 
25 substituent is optionally N-substituted with ally], 2-propynyl, methylsulphonyl, acetyl, 
2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-aminoethyl, 3-aminopropyl, 
2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 
2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyl, 
2-piperidinoethyl, 3-piperidinopropyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl. the last 
30 8 of which substituents each optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2 
0x0 substituents; 
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(k) nisO; r 

(1) n is 1 or 2 and the groups, which may be the same or different, are located at the 
5- and/or 6-positions of the l,3-benzodioxol-4-yl group and are selected from halogeno, 
trifluoromethyl, cyano, hydroxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
5 (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl or from a group of 
the formula : 

wherein is a direct bond and R'^ is hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyI or 

10 di-[(l-6C)alkyl]amino-(l-6C)alkyl; 

(m) n is 1 or 2 and the R^ groups, which may be the same or different, are located at the 
5- and/or 6-positions of the l,3-ben2odioxol-4-yl group and are selected from halogeno, 
trifluoromethyl, cyano, hydroxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and (l-6C)alkpxy; 
(n) n is 1 or 2 and the R^ groups, which may be the same or different, are located at the 

15 5- and/or 6-position5 of the l,3-benzodioxol-4-yl group and are selected ftx>m fluoro, chloro, 
bromo, iodo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, 
1-propynyl, 2-propynyl, methoxy and ethoxy; 

(o) n is 1 and the R^ group is located at the 5- or 6-position of the 
l,3-benzodioxol-4-yl group, especially the 5-position, and is selected from chloro, bromo, 

20 trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy; 

(p) the -Z^-R^"^ group is located at the 7- or 6-position on the l,3-benzodioxol-4-yl group; 
(q) the -Z^-R^"* group is located at the 7-position on the l,3-benzodioxol-4-yl group; 
(r) Z^ is a OC group; 
(s) Z^isaCH=CHgroup; 

25 (t) R^^ is selected from halogeno, cyano, formyl, carboxy, carbamoyl, 

( 1 -6C)alkoxycarbonyl , N-( 1 -6C)alkylcarbamoyl , N,N-di- [( 1 -6C)alkyI]carbamoyl, 
(2-6C)alkanoyl, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sul^^ 
halogeno.(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, 
amino-(l-6C)aIkyl,(l-6C)alkylamino-(l-6C)alkyl,di-[(l-6C)alkyI]amino-(l-6C)alk^^ 

30 (2-6C)alkanoylamino-(l-6C)alkyI or from a group of the formula : 
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and wherein any CHz or CH3 group within a R'* substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano. amino. (l-6C)alkoxy. (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl. (l-6C)alkylamino. di-[(l-6C)alkyl]amino, (2-6C)alkanoyl. 
5 (2-6C)alkanoyloxy, (2-6C)alkanoylamino, H-(l-6C)alkyl-(2-6C)alkanoylamino or from a 
group of the formula : 



wherein X» is a direct bond or is selected from O. N(R''). C0N(R'*^), N(R'^)C0 and 
C(R}\0, wherein R*^ is hydrogen or (l-6C)alkyl, and is heteroaryl, 

10 heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl. heteroaryl or heterocyclyl group within a substituent on R'^ 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl. 
(2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylsulphonyl,N-(l-6C)alkylcarbamoyl, 

15 N«N-di-[(l-6C)alkyl]carbamoyl and (2-6C)alkanoyl, or optionally bears 1 substituent selected 
from a group of the formula : 

-x'-r" 

wherein X^ is a direct bond or is selected from O and N(R''), wherein R'^ is hydrogen or 
(l-6C)alkyl, andR" is hydroxy-(l-6C)alkyl. (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl. 
20 amino-(l-6C)alkyl, (l-6Qalkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl. 

(2-6C)alkanoylamino-(l-6Qalkyl. (l-6C)alkoxycarbonylamino-(l-6C)alkyl. and from a group 
of the formula: 

-X'«-Q^ 

wherein X'° is a direct bond or is selected from O, NCR'*) and CO, wherein R*' is hydrogen or 
25 (l-6C)alkyl, and Q'' is heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
substituents. which may be the same or different, selected from halogeno, (l-6C)aIkyl and 
(l-6C)alkoxy. 

and wherein any heterocyclyl group within a substituent on R"^ optionally bears 1 or 2 
0x0 substituents; 

30 (u) R'* is selected from chloro, cyano. formyl, carboxy, carbamoyl, methoxycarbonyl, 
ethoxycarbonyl, N-methylcarbamoyl, N-ethylcaibamoyl, N,N-dimethylcatbamoyl, 
N-ethyl-N-methylcarbamoyl, N,N-diethylcaibamoyl, acetyl, propionyl, chloromethyU 
2-chloroethyl, 3-chloropropyl, hydroxymethyl, 2-hydroxyethyl. 3-hydroxypropyl, 
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methoxymethyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-cyanoethyI, 
3-cyanopropyl, aminomethyl, 2-aininoethyl, 3-aminopropyl, methylaminomethyl, 
ethylaminomethyl, 2-methylaininoethyl, 3-methylaminopropyI, 2-ethylaminoethyl, 
3-ethylaminopropyl, dimethylaminomethyl, 2-dimethylaininoethyl, 3-dimethylaininopropyl, 
5 acetamidomethyl, 2-acetainidoethyl, 3-acetaiiiidopropyl or from a group of the formula : 

wherein X'' is a direct bond or CO and is phenyl, benzyl, 1-, 2- or 3-pyrrolidinyl, 
morpholino, l,l-dioxotetrahydro-4H-l,4-thia2in-4-yl, piperidino, piperidin-3-yl, 
piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 

10 1-, 2- or 3-pyiTolidinylmethyl, morpholinomethyl, piperidinomethyl, 

3- or 4-piperidinylmethyl. 1-, 3- or 4-homopiperidinylmethyl, 1,1-dioxotetrahydro- 
4H-l,4-thia2in-4-ylmethyl, piperazin-l-ylmethyl, homopiperazin-l-ylmethyl, 
2-pyrrolidin-l-ylethyl, 3-pyiTolidin-l-ylpropyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 
2-morpholinoethyl, 3-morpholinopropyl, 2-(l,l-.dioxotetrahydro-4H-l,4-thiazin-4-yl)ethyl, 

15 3-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 
2-piperidin-3-ylethyl, 3-piperidin-3-ylpropyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 

2- homopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 

3- piperazin-l-yIpropyl, 2~homopiperazin-l-ylethyl or 3-homopiperazin-l-ylpropyl, 

and wherein any CH2 or CH3 group within a R*"^ substituent optionally bears on each 
20 said CH2 or CH3 group one or more fluoro, chloro or methyl groups or a substituent selected 
from hydroxy, amino, methoxy, methylsulphonyl, methylamino, dimethylamino, 
diisopropylamino, N-ethyl-N-methylamino, N-isopropyl-N-methylamino, N-methyl- 
N-propylamino, acetoxy, acetamido and N-methylacetamido, or from a group of the formula : 

-X*^-Q^ 

25 wherein X^ is a direct bond or is selected from O, NH, CONH, NHCO and CH2O and is 
pyridyl, pyridylmethyl, pyrrolidin-l-yl, pyrrolidin-.2-yl, moipholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidin- 

2- ylmethyl, 2-pyrrolidin-2-ylethyl. 3-pyrrolidin-2-ylpropyl, 2-moipholinoethyl, 

3- morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl. 2-piperidin- 
30 3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 

1-ylpropyl. 

and wherein any aryK heteroaryl or heterocyclyl group within a substituent on PJ^ 
optronallv b:sr£ I.. 2 or 3 substituent-- which rnav he.ihej:3me or diiTr-.en? '^-.M 
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^ : .hvl hydroxy amino, carbamoyl, methyl, ethyl, allyl, 2-propynyl. 

«iected ftom nooro, cUom. meftyl and "Ktt-oxy, b«„ 1 or 2 

a„d»hereinanyhcB»cyclylgro»pwi*.n.s»b.t.u,c„tonR op« 

20 oxo «>brttucnB; «.d „,eU,oxy<:aAo„yl. 
R» is selected from cyiino,fonnyl,carl»xy,>;di 

X' is a di^ct bond or CO and Q= is l-pyrroHdinyl. nK,rpho,i„o. U-dio— yd^- 

:HT^«a^n-t..pipeHdino.^ho™opipeH<.iny.,pi^^^^^ 

4H-l,4-ttMazm-^ yt, F»F ^^^thvi i-homopiperidinylmethyl, 

l-pyrmlidinylmethyl. mon,holinon,e,hyl. p,pend,non,e.hy., homop p 

,0 1 Loxo««ahydro^H->A«-"-4->'-*V>-'"''^*"-'-^'"'"'''''' 
Hon,opip«..n-«.or..orpH«^ 

and wherein any CH2 or CH3 group wi „„Kctitnent selected 

saidCH.orCH,grouponeor.o„fluoro.cHcoorme*y. groupsorasubs-.uen.se 
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from hydroxy, annno, meftoxy. mee„la^„o. dim.*ylami„o. «=etoxy. aoeunudo and 

N-methylacetamido, . „ . 10^^ 

~ a»lwh«ei„a„,he,erocycly,g»upwi«nasub.««.en,onR»op«<»all,b«a«1.2« 

3 sub«im»«. «Mch ma, be *e same or different, elected from hydroxy, annno. ea*am„y.. 
5 me*y.. ethyl, ally!, 2-propynyl. methox,, methylsolphonyl. N-methylcarbanroyl. 

LiIi™iy.oa*an»^'-''-'>-«'^ ' s««.ue„. selected from a group of 
the formula : 

„hereinX'isadirectbondandR"is2-fluoroethy..24,ydroxye.hyU.hydr„xyprop^^^ 
.0 2-methoxye.hyI.3-me.hoxypropyl.cyanon«thy..aminon»flryl.n».hylan»nom^^^^^ 
dimethylaminometbyl.acetamidomethyl.methoxyca.bonyIaminomethyl. 
ethoxycarbinylaminomethylortat-bntoxycaibonylaminomethyl, ^ ' 

and wherein ^y hetero^ly. group within a subsd«»n. on opttonallybeata 1 or2 

oxo substituents. ^ , i„t 

,5 A particular compound of flte invention is a quinoUne derivative of the Formula I 

wherdn : 

zMsOorNH; i 
„,islandtheR>groupislocatedatthe5-.6-or7-positionormis2andeachR • 

group. Which may be the san^e or diffe^Us located at the 5- andV-posi^^^^ 
20 7-positionsandRMsselectedfh,mhydroxy.anuno. methyl. ethyl. propyl 
ethoxy.propoxy.isopropoxy.butoxy.pent-4-y„yloxy.hex-5-^^^^^^^ 
ethylamino. dimethylatnino. diethylamino. acetamido. propionamido. 2 WazoM-ylethoxy. 
2-(l 2.4-triazol-l-yl)ethoxy. tetrahydrofuran-S-yloxy, tetrahydropyran-4-yloxy. 
2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy. A-pyrrolidin-l-ylbutoxy. 
25 pyrrolidin-3-yloxy,pyrrolidin-2-ylmethoxy.2-pynoUdin-2-yleA^^^^ 
3^y.olidin-2-ylpropoxy,2.mo^holi^^^^^^^^ 

2- (l l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy. 3-(l.l-dioxotetrahydio. 

4U-1 4-thiazin-4-yl)propoxy. 2-piperidinoethoxy. 3-piperidinopropoxy, 4-piperidinobutoxy. 
piperidin-3-yloxy, piperidin-4-yloxy. piperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 
30 2-piperidin-3-ylethoxy. 3-piperidin-3-ylpropoxy, 2-piperidin-4-ylethoxy. 

3- piperidin^-ylpropoxy, 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy. 
2-Dioerazin-l-ylethoxy. S-piperazin-l-ylpTtrpoxy, 4-pipertmir-i-ylbutoxy, 
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and wh^in adjacent caibon atoms in any (2-6C)alkylene chain within a R' substituent 
are optionally separated by the insertion into the chain of a group selected ftom O, NH, 
N(Me), CH=CH and CsC, 

and wherein any CH2 or CH3 group within a R' substituent optionally bears on each 
5 said CH2 or CH3 group one or more fluoro or chloro groups or a substituent selected from 
hydroxy, amino, methoxy, methylsulphonyl, methylamino, dimethylamino, diethylamino. 
M-ethyl-N-methylamino. N-isopropyl-N-methylamino, N-methyl-N-propylamino and acetoxy; 

and wherein any heteroaiyl or heterocyclyl group within a substituent on R' optionally 
bears 1 or 2 substituents. which may be the same or different, selected from fluoro, chloro, 
10 trifluoromethyl. hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, N-methylcarbamoyl and 
N^-dimethylcarbamoyl and a pyrrolidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-l-yl or 
homopiperazin-l-yl group within a R* substituent is optionally N-substituted with allyl. 
methylsulphonyl, acetyl, 2-fluoroethyl, 3-fluoropropyl. 2-methoxyethyl. 3-methoxypropyl, 
cyanomethyl. 2-aminoethyl, 3-aminopropyl. 2-methylaminoethyl. 3-methylaminopropyl, 
15 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2-pyrrolidin-l-ylethyl, 

3-pyrrolidin-l-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-pipeiidinoethyl, 
3-piperidinopropyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, the last 8 of which 
substituents each optionally bears 1 or 2 substituents, which may be the same or different, 
selected from fluoro, chloro. methyl and methoxy, 
20 and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2 

cxo substituents; 

n is 0 or 1 and the R^ group, if present, is located at the 5- or 6-position of the 
l,3-benzodioxol-4-yI group and is selected from fluoro, chloro. bromo. trifluoromethyl. cyano, 
hydroxy, methyl, ethyl, vinyl, allyl, ethynyl, methoxy and ethoxy; 
25 is a or CH=CH group; and 

R'* is selected from cyano, formyl, carboxy, carbamoyl, methoxycarbonyl. 
ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl, 
N-ethyl-N-methylcarbamoyl. NJi-diethylcarbamoyi, acetyl, propionyl, chloromethyl, 

2- chloroethyl, 3-chloropiopyl, hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 
30 methoxymethyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-cyanoethyl. 

3- cyanopropyl, methylaminomethyl, ethylaminomethyl, 2-methylaminoethyl, 
3-methyIaminopropyl, 2-ethylaminoethyl, 3-ethylaminopropyl, dimethylaminomethyl. 



I 
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2- dimethylaminoethyl. 3-dimethylaminopropyl. acetamidoxnethyl, 2-acetanudoethyl and 

3- acetamidopropyl, or from a group of the fonnula : 

wherein X^ is a direct bond or CO and is l-pyrrolidinyl, morphoUno, 1.1-dioxotetrahydxo- 
5 4H.1 4-thiazin-4.yl. piperidino, 1-hoxnopiperidinyl, piperazin-l-yl, homopiperazm-l-yl. 
1-pyrrolidinylmethyl. moxpholinonxethyl. piperidinomethyU l-homopiperidinylmethyl. 
l,l-dioxotetrahydro^H-l,4-thiazin-4-ytaethyl,piperazin-l-ylmethyl. 

homopiperazin-l-ylmethyl or 3-morpholinopropyl, 

and >vherein any CHa or CH3 group within a substituent optionally bears on each 
10 saidCH.orCH3grouponeormorefluoxo.chloroormethyl^oupsorasubstituentselected 

from hydroxy, amino, methoxy, methylamino. dimethylamino. acetoxy. acetanudo and 
N-methylacetamido, 

and wherein any heterocyclyl group within a substituent on R'* optionally bears 1. 2 or 
3substituents, which may be the same or different. selectedfromhydroxy.amino.c^^^^ 

15 methyl, ethyl, allyl. 2-propynyl, methoxy, methylsulphonyl, N-methylcarbamoyl. 

H^-dimethylcarbamoyl and acetyl, or optionally bears 1 substituent selected from a group of 

the formula : 

-X^-R'^ 

wherein X* is a direct bond and R" is 2-hydroxyethyl. 3-hydroxypropyl, 2-methoxyethyl. 
20 3-methoxypropyl. cyanomethyl, aminomethyl. methylaminomethyl, dimethylaminomethyl. 
acetamidomethyl. methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl or 
tert-butoxycarbonylanunomethyl, 

and wherein any heterocyclyl group within a substituent on R'-* optionally bears I or 2 

0x0 substituents; 
25 or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinoline derivative of tiie 

Formula I wherein : 

Z'isNH; , . , . ^ 

m is 2 and the first R' group is a 6-methoxy group and the second R group .s located 
30 at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy. 
3-fluoropropoxy, 3-chloropropoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 
2-(2-chloroethoxy)eti»oxy, 2-(2-methoxvethoxytethoxy. l-pyrrolidin-l-ylethoxy. 
.v.,.Tro!idin-l-ylpn:.r<>:r;. 2-mon>holm.Detho::v. 3-,noiX.holinor.ror.o::v. 
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2-(ia-<Moxotetrahydro-4H-1.4-thiazm-4-yl)eUioxy,3-(ia-dioxotetrahydro-4H-l,4-m^ 

4-yl)piopoxy, 2-pipeddinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 

N-methylpiperidin-3-ylmethoxy,piperidin-4-ylmethoxy,M-methylpiperidin-4-ylm 

2-piperidin-3-ylethoxy,2-(N-methylpiperidin-3-yl)ethoxy,3-piperidin-3-ylpr^ 



4-yl)ethoxy, 3-piperidin-4-ylpropoxy, 3-Qi-methylpiperidin-4-yl)propoxy, " 

2- (4-methylpiperazin-l-yl)ethoxy,3-(4-methylpiperazin-l-yl)propoxy, 

3- (4-allylpiperazin-l-yl)propoxy,3-(4-methylsulphonylpiperazin-l-yl)propoxy, 
3-(4-acetylpipera2in-l-yl)propoxy, 2-(4-cyanomethylpiperazin- l-yl)ethoxy, 

10 3-(4-cyanomethylpiperazin-l-yl)propoxy,2-[4-(2-fluoroethyl)pipera2in-l-yl]ethoxy, 
3.[4.(2-fluoroethyl)piperazin-l-yl]propoxy,2-(3-oxopiperazin-l-yl)ethoxy, 
3-(3-oxopiperazin- l-yl)propoxy, 2-(2-pynx)lidin-l-ylethoxy)ethoxy, 
2-(2-morpholinoethoxy)ethoxy, 2-(2-piperidinoethoxy)ethoxy and 

2- [2-(4-methylpiperazin-l-yl)ethoxy]ethoxy; 

15 n is 0 or n is 1 and the group, if present, is located at the 5-position of the 

l,3-benzodioxol-4-yl group and is selected from chloro and bromo; 

the -Z^-R"* group is located at the 7-position on the l,3-benzodioxol-4-yl group, 

is a or CH=CH group; and 
R" is selected from cyano, formyl, carboxy, carbamoyl, methoxycarbonyl, 
20 ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N-(2-methoxyethyl)carbamoyl, 
N,N-dimethylcarbamoyl, li-ethyl-Ii-methylcarbamoyl, N-(2-methoxyethyl)- 
N-methylcarbamoyl, acetyl, propionyl, chloromethyl, 2-chloroethyl, 3-chloropropyl, 
hydroxymethyl, 2-hydioxyethyl, 3-hydroxypropyl, methoxymethyl, 2-methoxyethyl, 

3- methoxypropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 
25 1-pyrrolidinylcarbonyl, morpholinocarbonyl, l,l-dioxotetrahydro-4H-l,4-thiazin- 

4- ylcarbonyl, piperidinocarbonyl, piperazin-l-ylcarbonyl, l-pyrrolidinylmethyl, 
morpholinomethyl, piperidinomethyl, 1 , l-dioxotetrahydro-4H-l,4-thiazin-4-ylmethyl, 
piperazin-l-ylmethyl and 3-morphoIinopropyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 
30 A further particular compound of the invention is a quinoline derivative of the 

Formula I wherein : 



5 3-Qi-methylpiperidin-3-yl)propoxy, 2-piperidin-4-ylethoxy, 2-Qi-methylpiperidin- 



Z' is NH; 
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m is 2 and the first R' group is a 6-methoxy group and the second R' group is located 
at the 7-position and is selected ftom methoxy, ethoxy. 2-fluoroethoxy. 2-chloroethoxy, 

3- fluoropropoxy, 3-chloropropoxy. 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy. 

2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 2-pyrrolidin-l-ylethoxy. 

5 3-pyiTolidin-l-ylpropoxy, 2-morpholinoethoxy, 3-moipholinopropoxy. 

2.(l,l-dioxotetrahydro-lH-1.4.thiazin-4-yl)ethoxy,3K14-dioxotetrahydro:4H^ 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-methylpipeiidin-3-yhnethoxy. piperidin^ylmethoxy. N-methylpiperidin-4-ylmethoxy. 
2-piperidin-3-ylethoxy, 2-(N-methylpiperidin-3-yl)ethoxy. 3-piperidin-3-ylpropoxy. 

10 3-ai-inethylpiperidin-3-yl)propoxy, 2-piperidin-4.ylethoxy. 2-Qi-methylpiperidin- 
4-yl)ethoxy, 3-piperidin-4-ylpropoxy. 3-(N-methylpiperidin-4-yl)propoxy, 

2- (4-inethylpipera2in-l-yl)ethoxy,3-(4-methylpiperazin-l-yl)propoxy, 

3- (4-allylpiperazin-l-yl)propoxy,3-(4-methylsulphonylpiperazh)-l-yl)propoxy, 
3-(4-acetylpiperazin-l-yl)propoxy,2-(4-cyanomethylpiperazin-l-yl)ethoxy, 

15 3-(4-cyanoniethylpipera2in-l-yl)propoxy, 2-[4-(2-fluoroethyl)piperazin-l-yl]ethoxy, 
3-[4-(2-fluoK)ethyl)piperazin-l-yl]propoxy, 2-(3-oxopiperazin-l-yl)ethoxy, 
3-(3-oxopiperazin-l-yl)propoxy.2-(2-pyrrolidin-l-ylethoxy)ethoxy, 
2-(2-marpholinoethoxy)ethoxy, 2-(2-piperidinoethoxy)ethoxy and 
2-[2-(4-methylpiperazin-l-yl)ethoxy]ethoxy; 
20 n is 0 or n is 1 and the R' group, if present, is located at the 5-position of the 

l,3-benziodioxol-4-yl. group and is selected from chloro and bromo; 

the -Z^-R'* group is located at the 7-position on the l,3-benzodioxol-4-yl group, 
7? is a OC group; and 

r"» is selected ftom chloromethyl. 2-chloroethyl, 3-chloropropyl. hydroxymethyl, 
25 2-hydroxyethyl, 3-hydroxypropyl. methoxymethyl, 2-methoxyethyl, 3-methoxypropyl, 

dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 1-pyrrolidinylmethyl, 
morpholinomethyl. piperidinomethyl. l,l-dioxotetrahydro-4H-1.4-thiazin-4-ylmethyl. 
piperazin-l-ylmethyl and 3-morpholinopropyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 
30 A further particular compound of the invention is a quinoline derivative of the 

Formula I wherein : 
Z' is NH: 
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m is 2 and the first r' group is a 6-methoxy group and the second group is located 
at the 7-position and is selected from methoxy. ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 

3- fluoropropoxy. 3-chloropropoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy. 
2-(2-chloroethoxy)ethoxy,2-(2-methoxyethoxy)ethoxy,2-pyrrolidin-l-ylethoxy, 

5 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2-(14-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy,3-(14-dioxotetrahydro^H-^ 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 
2-piperidin-3-ylethoxy, 2-CN:-methylpiperidin-3-yl)ethoxy. 3-piperidin-3-ylpropoxy, 

10 3-Qi-methylpiperidin-3-yl)propoxy, 2-piperidin-4-ylethoxy, 2-(li-methylpiperidin- 
4-yl)ethoxy, 3-piperidin-4-ylpropoxy, 3-Qi-methylpiperidin-4-yl)propoxy. 

2- (4-methylpiperazin-l-yl)ethoxy. 3-(4-methylpiperazin-l-yl)propoxy, 

3- (4-allylpiperazin-l-yl)propoxy,3-(4-methylsulphonylpiperazin-l-yl)propoxy, 
3-(4-acetylpiperazin-l-yl)propoxy,2-(4-cyanomethylpiperazin-l-yl)ethoxy, 

15 3-(4-cyanomethylpiperazin-l-yl)propoxy, 2-[4-(2-fluoroethyl)piperazin-l-yl]ethoxy, 
3-[4-(2-fluoroethyl)piperazin-l-yl]propoxy,2-(3-oxopiperazin-l-yl)ethoxy, 
3-(3-oxopiperazin-l-yl)propoxy, 2-(2-pyrrolidin-l-ylethoxy)ethoxy, 
2-(2-moipholinoethoxy)ethoxy, 2-(2-piperidinoethoxy)ethoxy and 
2-[2-(4-methylpipK:azin-l-yl)ethoxy]ethoxy; 
20 n is 0 or n is 1 and the group, if present, is located at the 5-position of the 

l,3-benzodioxol-4-yl group and is selected from chloro and bromo; 

the -Z^-R'* group is located at the 7-position on the l,3-benzc)dioxol-4-yl group, 

is a CH=CH group; and 
R*'* is selected from cyano, formyl, carboxy, carbamoyl, methoxycarbonyl, 
25 ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N-(2-methoxyethyl)caibamoyl, 
N,N-dimethylcarbamoyl, N-ethyl-N.-methylcarbamoyl, N-(2-methoxyethyl)- 
N-methylcarbamoyl, acetyl, propionyl, chloromethyl, 2-chloroethyl, 3-chloropropyl. 
hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, methoxymethyl, 2-methoxyethyl, 
3-methoxypropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 

30 3-dimethylaminopropyl, l-pyirolidinylcaibonyl, morpholinocarbonyl, 

l,l-dioxotetrahydro-4H-l,4-thiazin-4-ylcarbonyl,piperidinocarbonyl.pipera2in-l-ylcarbonyl. 

1-pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl, 1.1-dioxotetrahydro- 
4Ij_l,4-thiazin-4-ylmethyl and piperazin-l-ylmethyl; 
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or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinoline derivative of the 
Formula I wherein : 

Z^isNH; 

5 m is 2 and the first R* group is a 6-methoxy group and the second group is located 

at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 
3-fluoropropoxy, 3-chIoropropoxy, 2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 

2- pyrrolidin-l-ylethoxy, 3-pyrrolidin-l~ylpropoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 
10 3-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 

3-piperidinopropoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 
3-(4-allylpiperazin-l-yl)propoxy, 3-(4-methylsulphonylpiperazin-l-yl)propoxy, 
3-(4-acetylpiperazin- 1 -yl)propoxy, 2-(4-cy anomethylpiperazin- 1 -yl)ethoxy, 
3-(4-cyanomethylpiperazin-l-yl)propoxy, 2-[4-(2-fluoroethyl)piperazin-l-yl]ethoxy, 
15 3-[4-(2-fluoroethyl)piperazin-l-yl]propoxy, 2-(3-oxopiperazin-l-yl)ethoxy, 
3-(3-oxopiperazin-l-yl)propoxy and 2-(2~pyrrolidin-l-ylethoxy)ethoxy; 

n is 0 or n is 1 and R^ is a chloro group located at the 5-position of the 
l,3-benzodioxol-4-yl group; 

the -Z^-R^"* group is located at the 7-position on the l,3-benzodioxol-4-yl group, 
20 is a C=C group; and 

R^* is selected from hydroxymethyl, methoxymethyl, dimethylaminomethyl, 

1- pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl, 1,1-dioxotetrahydro- 
4H-l,4-thiazin-4-ylmethyl and piperazin-l-ylmethyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 
25 A further particular compound of the invention is a quinoline derivative of the 

Formula I wherein : 
7) is NH; 

m is 2 and the first R^ group is a 6-methoxy group and the second R^ group is located 
at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 
30 3-fluoropropoxy, 3-chloropropoxy, 2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 

2- pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy, 2-(l,I-dioxotetrahydro-4H-l,4-thia2in-4-yl)ethoxy, 
Z-Ti . 1 -dio::otctrah\'dro-4H- 1 .4-ihiacin-4-vDDror'0::v. 2-nir»3ridiri02tho::v. 
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■ 

3.(4-allylpip«3zi„-l-yl)propo.y.3-(4.n«tt.,lsuM.onylpipe™zin-l^^^ 
3.(4-a.e.y.piperazin-l-yl)propoxy.2K4H=ya.cm«hylpiper3zin-l-yl^^^^ 

J y t' >" , , la fi fiQoioethyl>pipera2in-l-yl]e*o''y. 

3-(4^yanomethylpiperazin-l-yl)propoxy, 2-l4-(2-flooroeHiyi;p P 

5 3.[4K2-fluoroe,hy.)piperazin-l-yllpropoxy, 2-(3-oxopipe,^n-l-yl)eU.<»y. 
3-(3^.opiperazin-l-yOpn>poxyand2-(2-pyno.idin-l-yle*oxy).U,o.y. 

„ is 0 or « is 1 and R' is a chloro group located at the 5-position of the 

1.3-Vjenziodioxol-4-yl group; 

the -Z^-R" group is located « the 7.posiUo„ on the l,3.benzod.oxoM-yl group, 

10 Z^isaCH=CHgroup;and 

R» is selected fton, cy»,o. ca*oxy, ca.ban»yl, methoxycarbonyl. ethoxycarbonyl. 
N-methylcari»«oy..H-^yloa*amoyl.m2-n»*oxyethyl)ca,ban.oyl 

N,N-dimethy.ca.ban.yl.a«-*,lcarba.»y..E-(2--^^^^ 
i.;„.hylcarba™oyl, acetyl, propionyl. ,.pyr»Udiuylca*ony..n»rphohnoca,honyl. 
.5 l,l-dioxotetrahydro^H-1.4^hiazin^ylcarbonyl.pipe.idinocarbo,on and 

japerazin-l-ylcarbonyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. v^dedvadves 
Particu.arcon^oundso,.heinve,tioninc.ude.forexan-ple,the,un.ohn^denva.>ves 

0f,heFonnul.,descdWherei„a,terinExamplesl.2.3,9(«.o9(7).10and 1. 
^ A,uinoUnederiv.tiveof,heFo,ntulaI.orapha™aceutica,,y-accep.ble^^^^ 
:naybep,U^byan,^l..own.obeapp,icab>etothepreparatio„ofche..c^^ 
J.edUou„ds.Suchp.ocesses..hen»sed.oprepa.ea,uino.inede^^..« 
Ponnulala^p^videdasafur^^rfeatureoftheinventionandate.,— by^^^^^^^^ 

representative pr^ess vari«.,s in which, unless othenvise stated, n.. R Z^n. R Z ^ 
« haleanyofthemeaningsdefinedhereinbefore. Necessary startrng n^tenals may be bt^ned 

bysJardproceduresoforg.icchen.s«y. 

iHbed in conjunction »ith the following representa^ve process " 
accompanyingExa^plesAUernatively necessary st^^ngnraterialsare^U^^^^^^ 

analogL procedures to those illustrated which are within the ordinary sWl of an organrc 



30 chemist. 



(a) FortheproducdonofthosecompoundsofthePonnulalwhereinZ isanO.Sor 
N(R') group, the reaction of a quinoline of the Formula n 
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N H n 

wherein Lisa displaceable group and m and have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, with a compound of 
the Formula III 

( )n ^ RU 



HZ1 




m 



wherein 7} is O. S, or N(R^) and n, R^ R^ and R^* have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, whereafter any 
10 protecting group that is present is removed by conventional means. 

The reaction may conveniently be carried out in the presence of a suitable acid or in 
the presence of a suitable base. A suitable acid is. for example, an inorganic acid such as, for 
example, hydrogen chloride or hydrogen bromide. A suitable base is, for example, an organic 
amine base such as. for example, pyridine. 2.6-lutidine. collidine. 4-dimethylaminopyridine. 
15 triethylamine, morpholine, N-methylmorpholine or diazabicyclo[5.4.0]undec-7-ene. or, for 
example, an alkali or alkaline earth metal carbonate or hydroxide, for example sodium 
carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or potassium 
hydroxide, or, for example, an alkali metal amide, for example sodium hexamethyldisilazane, 
or. for example, an alkali metal hydride, for example sodium hydride. 
20 A suitable displaceable group L is, for example, a halogeno, alkoxy, aryloxy or 

sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy. pentafluorophenoxy, 
methanesulphonyloxy or toluene-4-sulphonyloxy group. The reaction is conveniently carried 
out in the presence of a suitable inert solvent or diluent, for example an alcohol or ester such 
as methanol, ethanol. isopropanol or ethyl acetate, a halogenated solvent such as methylene 
25 chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, 
an aromatic solvent such as toluene, or a dipnl?ir aprotic solvent such 2£ 



1 
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N,N-diinethylfonnamide, N^-dimethylacetamide. ii-methylpyrrolidiii-2-one or 
dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, for 
example, 0 to 250''C, preferably in the range 0 to 120**C. 

Typically, the quinoline of the Formula H may be reacted with a compound of the 
5 Formula m in the presence of an aprotic solvent such as N,N-dimethylformamide, 
convenientiy in the presence of a base, for example potassium carbonate of sodium 
hexamethyldisilazane, and at a temperature in the range, for example, 0 to ISO^C, preferably 

in the range, for example, 0 to 70''C. 

The quinoline derivative of the Formula I may be obtained from this process in the 

10 form of the ftee base or alternatively it may be obtained in the form of a salt with the acid of 
tiie formula H-L wherein L has tiie meaning defined hereinbefore. When it is desired to 
obtain the free base from the salt, the salt may be treated with a suitable base, for example, an 
organic amine base such as, for example, pyridine, 2,6-lutidine, coUidine. 
4-dimethylaminopyridine, triethylamine, morphohne, N-methyhnorpholine or 
15 diazabicyclo[5.4.0]undec-7-ene. or, for example, an alkali or alkaline earth metal carbonate or 
hydroxide, for example sodium carbonate, potassium carbonate, calcium carbonate, sodium 
hydroxide or potassium hydroxide. 

Protecting groups may in general be chosen from any of the groups described in the 
literature or known to the skilled chemist as appropriate for the protection of the group in 
20 question and may be introduced by conventional methods. Protecting groups may be removed 
by any convenient method as described in the literature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such methods being chosen so 
as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

25 Specific examples of protecting groups are given below for the sake of convenience, in 

which "lower", as in, for example, lower alkyl. signifies that the group to which it is applied 
preferably has 1-4 carbon atoms. It will be understood tiiat these examples are not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similarly not exhaustive. The use of protecting groups and methods of deprotection 
30 not specifically mentioned are, of course, within the scope of the invention. 

A carboxy protecting group may be the residue of an ester-forming aliphatic or 
arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include sttaight or 
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branched chain (l-12C)alkyl groups (for «amplo isoiropyl. and Igt^utyl); 
lower alkoxy- lower alkyl groups (for example meAoxymethyl. ethoxymethyl and 
i«,buu>xyme*yl); lower acyloxy-lower alkyl groups, (for example ace«,xyme«„l. 
propionyloxymethyl. butyryloxymelhyl and pivaloyloxymethyl); lower 
5 .,k„xy««bonyloxy-low.ralkylgroups(forexamplel-memoxycarbonyloxye*yla„d 

1- ett,oxyca*onyloxye*yl); aryl-lower alkyl groups (for example benzyl. 4.me«,„xy^zyl. 

2- ni«,benzyl.4-nittobenzyl.benzhyd.yl and phU,alidyl);..i(loweralkyl)snyl groups (for 

example «memylsilyl and!s.*u,yldime*ylsil,l); BiOower alkyl)sily.-lower alM ^ups 
(for ex^ple Bimeftylsilyleftyl); and (MQalkenyl groups (tc example allyl). Me*ods 
.oparticulariyappropriateforAeremovalofcarboxylpro^cdnggroupsincludeforexample 

acid-, base-, metal- or enzymically-catalysed cleavage. 

Examples of hydroxy protecting groups include lower alkyl g»ups (for example 
^-butyl). lower alkenyl groups (for example aUyl); lower alkanoyl groups (for example 
acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); 
t5 lower alkenyloxyc^onyl groups (for example allyloxycatbonyl); aryl-lower alkoxycarbonyl 
groups (for example benzyloxycarbonyi. 4-methoxybenzyloxycarbonyl. 
2-nitrobcnzyioxycarbony. and 4-ni.robenzyloxycarbon,l); triOower alkyl)si.yl (for example 
trimethylsilyl andtal-butyldimethylsuyl) and aryl-lower alkyl (for example benzyl) groups. 
Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 
20 example benzyl and substituted benzyl. 4-methoxybenzyl. 2-nitrobenzyl and 

24-dimethoxybenzyl.a„d,riphe„ylme,hyl); di-4-anisylmethyl and fuo-lmethyl groups; lower 
aikoxycari«nyl (for example W£-b«oxycarbonyl); lower alk«.yloxyca.bo„yl (for example 
allyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for «.ample benzyloxycarbonyi. 
4-methoxybenzyloxycarbonyl.2-nitrobenzyloxycarbonyland4-nitrobenzyloxycarbo„yl); 
25 trialkylsilyl(forexampletrimethylsilylandM-butyldimethylsByl);alkylidene(forex«^^^ 

methylidene) and benzylidene and substituted benzylidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
2-ni.robenzyloxycarbonyl. hydrogenation for groups such as benzyl and photolytically for 
30 groups such as 2-nitrobenzyloxycarbonyl. 

The reader is referral to Advanced Organic Chemistry. 4th Edition, by L Man:h, 
published bv John Wiley & Sons 1992. for general guidance on reaction condit^onc and 
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Quinolinestaitingxnatenalsof theFormulanm y /^g^goand 
^edu^suchasthosedisclosedinMe— P.^ 
3 wO00/68201.Forexan.ple.al,4:dihydroquinoUn^^^^^ 




IV 



4-pentafluorophenoxyqumohne by «act.on w P ^ 

jjji-dimethylfonnaniide. ,b™„„1, m tor example when Z is NH) 

„ 23-Mea.y.enedioxya:.U„o s««ing n>«=n».s (P-""'^^^ Cc„espo„ai.g 

20 isagroupofthefonnula ^ ^ 

.e,e..M...K.~C3-.Oeyc^i-^^ 

substituted alkyl group ,„ 
« of a suitable dehydn>.ing agent, of a quinoUne o, the Ponnula V 
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R14 



V 



Q'-OH wherein any functional group is protected af necessary, wn 
5 oroup that is present is removed by conventional means. 

"^^^^ A^Lledehydratingagentis,forex^ple,acarbodiimidereagentsuchas 

A suiiduic u jr o ^tVivirarbodiimide or a mixture of 

.„ so,ve„.ordilue.,for«a».pl.ah.logcna.edsowe„.suchasn»*y»^^^^^^ 

„,e^on.e«ach,onde«».a.a»»pe««nein«..rang.for«.n,ple.lO«.150 Cpr 

.^.?::lp,e ...o.e„.ea.We.s.....*y^e-^^^^^ 
.5 »tt^hlorid.».da.a.empm.urcm*era„ge,for»an,ple, 10» 150 C.p» 

ambient temperature. pi u an 

Lo..^ (l-eOaBcoxy group (such as 2-h<..opipeHdin-l-y.e. o.y . 
3^me%.anu„op«^y)>e reaction ofacompound of 0,eFon„u,al.he»nR,sa 

3 d.n>eftylanu p P ^ heKrocyclyl compound or an appropnatc 

20 halogeno-subsotuted (l-6C)alKoxy gro p 

^nc.T.or.ac«onisconv«.endyca.riedou.in,hcp.«enceo,a^^^^^^^^ 

carrier as defrned hereinbeforo and at a «n,per«- » range 10 .0 150 C. prefer y 

near ambient temperature. o„ o » ornun contains 

(d, For *e p^ducuon of .hose compounds of *e Formula I wherem an R g^u^on 
^a; rui uic; H AOalkvlamino or substituted 

35 a (.^C)a..o.y or subsrUured (,-6C,a..oxy ^up o a C>^*^ ^ ^ 

a=60alUybmino group, the alhylauon. convemenUy ,n .he pre^n.e 
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defined hereinbefore, of aquinoline derivative of iJieFormulalwhereintheR' group contains 
a hydroxy group or a primary or secondary amino group as appropriate. 

A suitable alkylating agent is. for example, any agent known in the art for the 
alkylation of hydroxy to alkoxy or substituted alkoxy. or for the alkylation of amino to 
5 alkylamino or substituted alkylamino, for example an alkyl or substituted alkyl halide. for 
example a (l-6C)alkyl chloride, bromide or iodide or a substituted (l-6C)aikyl chloride, 
bromide or iodide, conveniently in the presence of a suitable base as defined hereinbefore, in a 
suitable inert solvent or diluent as defined hereinbefore and at a temperature in the range, for 
example, 10 to 140°C, conveniently at or near ambient temperature. 
10 Conveniently for the production of those compounds of the Formula I wherein R' 

contains a (l-6C)alkylamino or substituted (l-6C)alkylamino group, a reductive amination 
reaction may be employed. For example, for the production of those compounds of the 
Formula I wherein R' contains a N-methyl group, the corresponding compound containing a 
N-H group may be reacted with formaldehyde in the presence of a suitable reducing agent. A 
15 suitable reducing agent is. for example, a hydride reducing agent, for example an alkali metal 
aluminium hydride such as lithium aluminium hydride or. preferably, an alkali metal 
borohydride such as sodium borohydride, sodium cyanoborohydride, sodium 
triethylborohydride. sodium trimethoxyborohydride and sodium triacetoxyborohydride. The 
reaction is conveniently performed in a suitable inert solvent or diluent, for example 
20 tetrahydrofuran and diethyl ether for the more powerful reducing agents such as lithium 

aluminium hydride, and, for example, methylene chloride or a protic solvent such as methanol 
and ethanol for the less powerfid reducing agents such as sodium triacetoxyborohydride and 
sodium cyanoborohydride. The reaction is performed at a temperature in the range, for 
example, 10 to 80°C, conveniently at or near ambient temperature. 
25 (e) For the production of those compounds of the Formula I wherein T) is a SO or SO2 
group, wherein an R» or substituent is a (l-6C)alkylsulphinyl or (l-6C)alkylsulphonyl 
group or wherein an R', R^ or R'* substituent contains a SO or SO2 group, the oxidation of a 
compound of Formula I wherein zMs a S group or wherein an R> or R^ substituent is a 
(l-6C)alkylthio group or wherein an R' R' or R'* substituent contains a S group as 
30 appropriate. 

Conventional oxidation reagents and reaction conditions for such partial or complete 
oxidation of a sulphur atom are well known to the organic chemist. 
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(f) The reaction, conveniently in the presence of a suitable base as defined hereinbefore 
and in the presence of a suitable catalyst, of a compound of the Formula VI 



(Ri) 




H VI 



wherein L is a displaceable group as defined hereinbefore and m, R*, Z', n and R have any of 
5 the meanings defined hereinbefore except that any functional group is protected if necessary, 
with a compound of the Formula VII 

HZ2 — 

" VII 
wherein is a or C(R")=C(R") group and R*^ and R'* have any of the meanings 
defined hereinbefore except that any functional group is protected if necessary, whereafter any 

10 protecting group that is present is removed by conventional means. 

Conveniently the displaceable group is a halogeno group such as iodo, bromo or 
chloro. A suitable catalyst is, for example, an organometallic reagent, for example an 
organopalladium compound such as tetrakis(triphenylphosphine)palladium(0) or 
bis(triphenylphosphine)palladium(II) dichloride. The conversion reaction is conveniently 

15 carried out in the presence of a suitable inert diluent or carrier as defined hereinbefore and at a 
temperature in the range 10 to 150**C, preferably at or near 60**C. 

(g) For the production of a compound of the Formula I wherein R"* is a carboxy group, the 
cleavage of a compound of the Formula I wherein R'* is a (l-6C)alkoxycarbonyl group. 
The cleavage reaction is conveniently carried out by the hydrolysis of the 

20 (l-6C)alkoxycarbonyl group in the presence of a suitable base, for example an alkali or 
alkaline earth metal carbonate or hydroxide such as sodium carbonate, potassium carbonate, 
calcium carbonate, sodium hydroxide or potassium hydroxide and in the presence of a suitable 
inert diluent or carrier as defined hereinbefore such as methanol and at a temperature in the 
range 10 to ISO^C, preferably at or near 40°C. 

25 (h) The reaction, conveniently in the presence of a suitable dehydrating agent as defined 
hersinbdtTCrof^-componnd-of the Fommla-i whcrem-R— is a carboxy group-wvth-an -- 
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jr 

li-(l-6C)allcylcaibamoyl. im-di-l(l-6C WJ*^ 

group. , tH^ni^sence of a smtable inert diluent or 

3 oaM«.sae8«dhe.inbef<>rea„d«a.e»p«a«^.n*.«.Se. 
p^ferably a. «ar a«*i«.t »mpera»»^^^ ^ ^^^^^^ 

10 Bidaasi^fflja „Mm measure the effects of the compounds as 

The following assays can be used to measure 

iriiWtorsoftheMAPKpathway. 

(a) AsasraiassUs^jalli^ ,^.„tedassay*ascairiedoutwhich 

,3 n-asuresphos^-yla^^ofseHne/th^nlneres^u^^^ 
„.bsenceo,inhihl.or.Recom«nantgluta..^oneS^^^^^ 
b»nanp45MBKl(G^-MEK)«as.tiva«db,c^^S«™ ^ 

,.„,ovl^ infection «lth c-^Sras*.) -^"^'-^^Z. protein co„.alnlnsp44MAP 
„^.oacU.a,earec„mhln».t^u.a.«---^^^^^^ 

» Wnase (OST-MAPK) In the O^-MAPK was then Incubated 

topresenceorabsenceofpotent.al.nh.b.tors-n^ ^^^^ 

^a,myellnbaslcpro.eln(^«P)assub^'"^0™™^ ^,„„„,,0%,,. 

2+ J 33r> ATP The reaction was sxopi:^« •'j 
^ Of ATP, Mg^ and P-A^ Th 

phosphoric «dd. mcorpotation of P .nto m y ^^„,a^ ^ods. The e=.tent 

^ofthesubstr^eonaflltermat. washing andcounungustng^nn 

" flnhlbl.lonwasdete™.nedbycomparisonwl.^trea.«^^^^^ 

Thermal assay solutloncontalned.0nMT„s.pH7^0.05^ 
,^^,ATP,8.33mMMg(OAcH.0.5mM sodium onhovanada.eO.05% 

ir I'JAir, c,,aMBP in areaction volume of 60iAl. 

GST-MEK, l^ig GST-MAPK and le-SiigMBF 

30 (b) iTMdtroMmiS^^^SaX GST-MAPK, a direct 

Tode.enn.newhethercompoundswere — O T^^^ ^^^^^^^^^^ 

.say o, MAPK activity was employed. GST-MAPK was acttvated by 
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.. GST-MEK fusion protein containing two point mutations (S217E, S221E) and used for the 
assay in the presence and absence of potential inhibitors. The activated GST-MAPK was 
incubated with substrate (MBP) for 60min at room temperature in the presence of ATP, Mg"* 
and ^¥-ATP. The reaction was stopped by addition of 20% v/v phosphoric acid. 
5 Incorporation of ^¥ into the myelin basic protein was determined by capture of the substrate 
on a filter mat, washing and counting using scintillation methods. 

The final assay solution contained 12mM Tris, pH 7.5, 0.06mM EOT A, SOpM 
[T^^JATP, lOmM Mg(OAc)2, 0.6mM sodium orthovanadate, 0.06%w/v BSA, 28ng 
GST-MAPK and 16.5M.g MBP in a reaction volume of 60|j1. 
10 (c) Cell proliferation assays 

Cells were seeded into multi-well plates at 20,000 - 40,000 cells/ml iii growth medium 
containing 5% PCS and incubated overnight at 37°C. The compounds were prepared in firesh 
medium at an appropriate concentration and added to tiie wells containing the cells. These 
were tiien incubated for a further 72 hours. Cells were then either removed from the wells by 
15 incubating with trypsin/EDTA and counted using a Coulter counter, or treated with XTT/PMS 
in PBSA and optical doisities read at 450nm. 

The following assays can be used to measure the effects of the compounds of the 
present invention as c-Src tyrosine kinase inhibitors, as inhibitors in yittfi of the proliferation 
of c-Src transfected fibroblast cells, as inhibitors in yitio of die migration of A549 human lung 
20 tumour cells and as inhibitors in vivo of the growtii in nude mice of xenografts of A549 tissue, 
(d) In Vitro Src Enzvme Assay 

The ability of test compounds to inhibit the phosphorylation of a tyrosine containing 
polypeptide substrate by the enzyme c-Src kinase was assessed using a conventional Elisa 
assay. 

25 A substrate solution [lOOfil of a 20fAg/ml solution of the polyamino acid 

PolyCOlu, Tyr) 4:1 (Sigma Catalogue No. P0275) in phosphate buffered saline (PBS) 
containing 0.2mg/ml of sodium azide] was added to each well of a number of Nunc 96-welI 
immunoplates (Catalogue No. 439454) and the plates were sealed and stored at 4°C for 
16 hours. The excess of substrate solution was discarded, and aliquots of Bovine Serum 

30 Albumin (BSA; ISOjil of a 5% solution in PBS) were transferred into each substrate-coated 
assay well and incubated for 1 hour at ambient temperature to block non specific binding. The 
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E..h compound dissolved m diethyl sulph 

^«edftom,3p««eBio«cK„o.ogvln.p^-'^ 
^.,.,.c.o.on:XO.C«0«i^n.^--^^^^^^ 

buHer, oamM sodium oithovanadate, 2mM ^ „ ^ell and the plMes 

,5 w«eincba.eda..mWen.«mper«urefor20m.nu^^ Jous. IgG .ntt-phospho.,ro^ne 
..aisc.^™d*e.e«s.e«.asHed»^ce«^^^^^^^ 

..bod,<Up.a.eBio»c.no,o^^c^-0.^^ -p,a.es»e„ 

incubated for 1 hour a. amb,cnt '^'^^^J'^ (HBP>«nkcd sheep anti-mouse 
w.U«as.ashed«i.PBSTC.4). "'^^^n^^^^^bvafac^.on.OO wi* 

rnr— ^.,^_incuba.ed,or 
PBSTcontaining0.5%w/vBSAanaa discarded and the wells were 

_i„™ Thesuijematanthquidwa8<li8carQeo«i. 
1 hour at ambient temperature. The supem 

,>,ashedwithPBST(x4). =49221 was dissolved in distilled water 

- APCSBcapsuMSigmaC^alc^eNo^P^^ 
(lOOml) to piovidephosphate-cttratepHS buffer (50mM, 

Ana,i,uo.(50ml)ofthisbufferwasmixedwitha50mg«^.o^^^^^^^^^^^^^^^^ 
2.2--a.inobis(3-ethylbenzothiazoline-6-sulphon.c (^BT • ^ 
^„.n0.5n).«C.00.1)ofthe.esultantsolut.onw^^^^^ 

30 wereincu.a.edror.0.o60n.nut.a^mb^^^^ 
the "total" control wells, measured at 405nm usm„ P 
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-.110 "Blank" (no ATP) and "total" (no compound) control values wexe used to 

«tt,anactivatingm«umt(Y530F)ofh<m.an<>Sic. 

«ngasi»i.arp»c«5»«to*a.describedbyShaHoway.,<. ..C^ W»7^i2^« 

resultant c-Src 3T3 cells were typically seeded at 1.5 x 10 cells per wei 

Test compounds were solubihsed m DMbU to loira * , ^ ^ , , 

.f 3TC in a himidified (7.5% COj : 95% air) incubator, 
incubated ovanight at 37 C in a nunnou m„ 2291 was diluted by 

B,dUlabellingr«g»t(B^ng«MannheiniCa.alogueNo.647 229)was y 

.,.toto,i.00in.MBMnieainn.con.a.n.„s0.5%^Sanda,i^..(^^^^^^^^ 

_.. «„f iniivn Hie olales were incubated at 37 l-ior 
../.ho/elltoEiveafmalconcentranonof lOMM). inepiaio „ .. 

eacn "eii to give a ■ . , nsiinenat solution, Boehnnger 

2 hours Hie medium was decanted. A denatuiaung solution O'^Denatsolu 

2houn,.Them ,„ well and the plates were placed 

MannheimC^alogueNo. 647 229. T.,,,„p«,atan. was decanted and 

25 on a plate Shaker at ambient temperature tor 45 minutes, llie p 

u ^ ™.h PBS (200U1 1«r weU). Anti-BrdU-Peroxldase solution 
theweUswerewashedw«hras(20^^ ) ^^^^^^^^ 

Tr"otrd:::::rmi.cMar.eure.s- 
r:::«roB>and.aii.o.c.<K>.,..^ 



r 
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AA.A tn well. The plates were gently agitated on a 
/:/n ooQ- lOOul^ was added to eacnwcu. *" f 
CatalogueNo.647 229, 100^il)w .^^ ^ ,o to 20 minute period. Ttie absotbance of 



5 was derived. 



adherent ma^nal-a. cell hncs, for « P ^g,„„„,i„e .nd 0.3% agarose 

RPM. —(Sigma) c»»uv.ng FCS^ ^ ^ ^^^^ 

agar solution was autoclaved and s.ot»i at 42 C. Ana^q „„no. 
ATCC CCL1S5) were suspended a, a concenttauon of 2 x 10 ceUs/ 

maintained at a temperature of 37°C. ^„rf __d by pipette into the centre of 
, .arop.e.<2^)oft..ceWagarosen.xture~^^ 

^^ OA xM(A\ flat bottomed non-tissue-cuuuic^ 
-'•-'«°'"TT nil) Ti^plateswereplacedWeflyonioetospeedflte 

(BibbySteHlinCatalogueNo 642000V J „Mch had been cooled 

.elUngoftheagarose^^i-S*^- ^^^^ Xest 
,0 4-C were transfenedmto each well, talcng „mso using RPMI medium as 

humidified (7.5% CO, : 95% air) incubator for about 48 hou«^ ^ 
Mi^onwasassessedvisuallyandU^^stan^o^^- 
35 theedgeoftheagardroplet. Amigra.or,.nh,b«orvIC>.wasdenv 

migmtion measurement against testcompoundconcentration. 

(»1 |n^'^^ AS49:! rrnn|mif|"-rf"' '^^''^•^ .k„f the A549 human 

® ^ .k .Wlitv of compounds to inhibit the growth of the A549 num 

This test measures the abthty of comp ,^,,.p3,^„^„u strain). A total of 
carcinoma grown as a «»our in athymic nude m,ce CAld^iey P-K ^^^^ 
30 about 5 . A549 cells in matrigel (BecKton P.clc,nson C.^^^^^^ 

subcutaneous,, into the left nan. of each teat mouse an the t^^- ^ ^ 

,o grow for about .4 days. Tumour size was measured tw.ce weeWy us 
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,Ko«t28davs The effect on tumour growth was assessed. 

«^»a.cHans..exp^a..en^acUvi.y^.e<..yco»po»a.^*~ 
„„,^d»n,™s»a.cda.*e,ouowingco„oe„.ratto„.ordoses.„o„eor„»reof*.abovc 

tests(a)to(g)> 

Test (a):- Kso in the range, Mample, less lhan 4|JVI; 

10 Test(b):- activitywas observed in this screen; 

Test(c)- IC„ in the range, for example, less than 30MM. 

Test Cd):- IC» in the range, for example, 0.001 - 10 ^M; 

Test (d):- ICso in the range, for example, 0.01 - 20 (tM; 
Test(f) - activity in the range, for example, 0.1-25 mM; 
Testfg)- activity in a,e range, for example, 1-200 mgfflcg/day, 
" rr^ologicany.nm^letoxici,y«asohservedinTes.<^..he^e^^^^ 

.oroompollt^tedofthepresentinvention. '^-^"^^ ^ "^^f:!^ 
LexpLdvvhe„acom^ndofFormulaI,orapha.maceuUcally-accep«blesa...here„f.as 

defin«l hereinbefore is ^taimstered at the dosage ranges defined heretnafter. 
^ Acc»dingt„afi«heraspec.o(.heinven,ion.he,eisprovidedapharmaceu«cal 

^ompo:rv,hiLompHsesa<,— derivaUveofthe.orm.a.o.p^^^^^^^ 
acc^table .alt thereof, as defined hereinbefore in associadon «th a pharmacenucally 

.astab.ets,lo^ges,hardorsof.capsules,a,„eo»sorollysus^o„s.emuU.on.a^^^^ 

ponders or granules, syrups or elixirs), for topical use (for example as — " 

geU or a,ul or oily solutions or suspensions,, for administraUon by .nh^auon 
^1 as a finely divided powder or a liquid aerosol), for administration by tnsufnation (for 
:Z^^^ra^*ydividedpovvder)orfor parenteral administratio„(forexampleasas^^^^^ 

3o:Zlo::i[;Itionforintravenous,subcuta„eous.in,ramuscu..orintramusculardosmg 

or as a suppository for rectal dosing). „„v-Muie« usins 

-n,e compositions of the invention may be obtained by conventtonal p^cedur.. . 
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^ . «^ Thus compositions intended 

for .ml us. may contain, for «an«.le. or more 

p^^veageno. ^.„.tt,a, is combined with one or more excipents to 

^=---°'T":C^^vary«upon,heho..re,.ea»dt.» 
, producea^ngiedosageform^m^^yj^ ^^^^^^^^^^^^ 

,0 pe.centbyweightottheto.alcompos...on. ^ ^^^ of a compound of the 
Thesi.eof.hedose,or,be,apeut.corp-ophyla^o^-^ ^^^^ 

.o.mu.aX.nna.ur.iy,^a^>ng.o*en^^«^^^^ 
aiid sex of the animal or patient and the route 

. '^"^".undoft.e.ormu.aUor.berapeu.cor^.^^ 

,_,,,bead.„i3te.ed»«adai.yd— ^^^^^ 
,5mg«.gbod,weigh.is.eceived.g.ven.fre<,u.red n^v 

.„.a*nini«e.ed«,«napa,e„.«a,rc«..em^^^^ 
adminis,ra.ion.adosei.,herange.forexan^le.alm2 

» generaiiybeused. S.--^^' •^^-^-'^^ruT o^' ''"^^^^ 
e.^p,e,0.03m..g.o«m^J-^^--- 
preferred, particularly in tablet form. Typically. 

to 0.5 g of a compound of this invention ^ ^^^^.^^ 

compounds of Formula I are expected 
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\^ which are sensiHve to i„hibi«o, of «,c or of «« MEK e»,™es *a. «c 
:iI>„««MAPKpa.-way. Pur.her>e compounds ofPo^^a I a««pcc.e<i.o be 
':l.U„pre,»«o„or»a»e„.o,.o.»n-o„.wh.cHare — .0^^^^ 
i^*Mo„o,««MEKe„^U.,heco«pou„as.a,be„.ea.oproauceaMBK«^ 

5 «««»,effec.i«awann-b,coaeda„ix„a.in„eedofsuch„ea»e«. Specfica^'V-*- 
I^lofJ^ulaI..e.peo.ed.obe».efu.i«««P«ve„.onor^«ne„.o,.^^ 

'^°"t:acco..n.»«saspe«ofe« — *c,ei^P"-<^-j^^^ 
d^vative of me Fonnula I. or a pharmaceutioaUy-accepUble sal. hereof, as defined 
.0 ::::lre,or>^asa„«..-P»«era«wasen..««co.nai„.^^ 

'"■""""rr.ns^af^er.pec.of.e— nmereisprovided^e.^^^^^^^^^ 
ae.iva«veofd«For»uIal.orapharn,aceu«ca«y-accepUblesal.*ereof.aadefined 

:i:r^o,einU««>a.ufa«areofa„«dican>en.for^a3.na„«.,™«.-uve^^ 

,5 containnMHand/orneatmentofsolidtumourdisease. 

According«.a*^er,ea«„eofd,e— nU,ereisprov.deda™«^^to 

pr„a»d„g.»an«-proMeraav.ef.^tby*eco„.ai„n>ent and/or ueaunent of soM»^^ 

Clwa--«ocdedani™..a.cba,n.an..needofsuehuea»»>..h.^ 
.«^s«HngU,said™i.«-a„««cc«,.a»,o™.ofa,»ino«„ederiva„veofU.Fo^^^ 

den va.ve of *e Forn.«.a I. or a pha.n>aceutieaBy^p.ab.e sal, *«eof . as defined 
tILfore.me— c«..ofan»dican.e».forusein*epre,en«o„or«e«.en.o^ 

soUd tumour disease in a wam-blooded aniraals such as man. 
„ Aecor«ng.oafurd,erfea.ureof*isaspe«of*einventionU,ere.sp«,v,ded. 

n„*odfor*eprevenUonor,rea»en.ofsolidtun,ourdise.seinawann-bloodedan.mal. 

Jneedofsueh«ea«,«n.whichcon,prises administering tosaida^ma. an 

rlrvn:ou„.ofa,uinoHnederivativeof..eFo.mu.ai,orapharn»ceu,iea.,y-^^^ 

Qalt thereof as defined hereinbefore. . ^ 

30 ^:eo..ng.oafu.d,eraspectofthei„venaonthereisp.vided*euseofa,^^^^^^^^ 

.eHvativeo,theFormu,a,.orapharn^uticany-acceptab,esa,ttbere.f,.d^^^^^^^ 
H.reinb.fo. in the m...*.=«^o,a medicamentforuce inthe pre^aon or ..m n -f 

. , , jto!-i»-''T^ "•^ • *^ ' ' .Zl- - - 



m 
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5 MEKenxyn«sfta.a«involvri.n*«MAPKpa.h =^ _ , j,^,™^caB,- 

a.i™a.»neffecdve=mo™to(aquino«nedenva»veofU,eFonnula 

^an effective amount of aqomolmedenvaoveofth 
. ^annaceuUcaUy.ac«pU«esa>.e,e«o..ae^ed — 

co™pou„dsof*.pres.n.inve„ao„are«pec,cd»be^ P^^^^ ^^^^^^ 
U,osc.n.ou..Mc.a..n..ve.o.h««onof».»™^^^^ 

« ^^^^ 

iMd to the invasiveness and nugratoryamuy in the orevention or treatment of 

, compou„dsof.he^.lnven,ionaree>cpeo.ed.oi.>^^^o^^ ^^^^ 

.hosetumonts Which aremeaia.eda.oneoHnpanhv.n.2-^*^^^^^^^ 
compounds ma, be used to produce a c-Stc enzyme mh,«o^ e 

30 animaiinneedofsuchtreatmen. Specmca..,. the com^^- 
expected tobeuseful in .heprevention or treaBnen. of sohd turn 
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According to this aspect of the invention there is provided a quinoline derivative of the 
Fonnula I, or a phamaceutically-acceptable salt thereof, as defined hereinbefore for use as an 
anti-invasive agent in the containment and/or treatment of solid tumour disease. 

According to a further feature of this aspect of the invention there is provided the use 
5 of a quinoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use as an anti-invasive agent in 
the containment and/or treatment of solid tumour disease. 

According to a further feature of this aspect of the invention there is provided a 
method for producing an anti-invasive effect by the containment and/or treatment of solid 
10 tumour disease in a warm-blooded animal, such as man, in need of such treatment which 
comprises administering to said animal an effective amount of a quinoline derivative of the 
Formula I, or a pharmaceutically-acceptable salt thraeof , as defined hereinbefore. 

According to a further aspect of the invention there is provided the use of a quinoline 
derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined 
15 hereinbefore in the manufacture of a medicament for use in the prevention or treatment of 
those tumours which are sensitive to inhibition of non-receptor tyrosine kinases such as c-Src 
kinase that are involved in the signal transduction steps which lead to the invasiveness and 
migratory ability of metastasising tumour cells. 

According to a further feature of this aspect of the invention there is provided a 
20 method for the prevention or treatment of those mmours which are sensitive to inhibition of 
non-receptor tyrosine kinases such as c-Src kinase that are involved in the signal transduction 
steps which lead to the invasiveness and migratory ability of metastasising tumour cells which 
comprises administering to said animal an effective amount of a quinoline derivative of the 
Formula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore. 
25 According to a further aspect of the invention there is provided the use of a quinoline 

derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined 
hereinbefore in the manufacture of a medicament for use in providing a c-Src kinase 
inhibitory effect. 

According to a further feature of this aspect of the invention there is provided a 
30 method for providing a c-Src kinase inhibitory effect which comprises administering to said 
animal an effective amount of a quinoline derivative of the Formula I, or a 
phirmaceuticnilv-acceptable £?.lt thereof, defined hereinbefore. 



• 
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The anti-proliferative and anti-invasive treatment defined hereinbefore may be applied 




as a sole therapy or may involve, in addition to the quinoMne derivative of the invention, 
conventional surgery or radiotherapy or chemotherapy. Such chemotherapy may include one 
or more of the following categories of anti-tumour agents :- 
5 (i) other anti-invasion agents (for example metalloproteinase inhibitors like marimastat 
and inhibitors of urokinase plasminogen activator receptor function); 
(ii) other anti-proliferative or antineoplastic drugs and combinations thweof, as used in 
medical oncology, such as alkylating agents (for example cis-platin, carboplatin, 
cyclophosphamide, niti-ogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); 
10 antimetabolites (for example antifolates such as fluoropyrimidines like 5-fluorouracil and 
tegafijr, raltitiexed, methotrexate, cytosine arabinoside and hydroxyurea, or, for example, one 
of the preferred antimetabolites disclosed in European Patent AppHcation No. 562734 such as 
(2S)-2-{o-fluoro-E-Qi-{2,7-dimethyl-4-oxo-3,4-dihydroquinazolin-6-ylmethyl)- 
N-(prop-2-ynyl)ainino]benzamido}-4-(tetrazol-5-yl)butyric acid); antitumour antibiotics (for 
15 example anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, 
idarubicin, mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example 
vinca alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol 
and taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide 
and teniposide, amsacrine, topotecan and camptothecin); 
20 (iii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, 

raloxifene, droloxifene and iodoxyfene), antiandrogens (for example bicalutamide, flutamide, 
nilutamdde and cyproterone acetate), LHRH antagonists or LHRH agonists (for example 
goserelin, leuprorelin and buserelin), progestogens (for example megestix>l acetate), aromatase 
inhibitors (for example as anastrozole, letrazole, vorazole and exemestane) and inhibitors of 5 
25 a-reductase such as finasteride; 

(iv) inhibitors of growth factor function, for example such inhibitors include growth factor 
antibodies, growth factor receptor antibodies, famesyl transferase inhibitors, tyrosine kinase 
inhibitors and serine/tiireonine kinase inhibitors, for example inhibitors of the epidermal 
growth factor family (for example the EGFR tyrosine kinase inhibitors N-(3-chloro-4- 

30 fluorophenyl)-7-methoxy- 

6-(3-morpholinopropoxy)quinazolin-4-amine(ZD1839),N-(3-ethynylphenyl)- 
6,7-bis(2-methoxyethoxy)quinazolin-4-amine (CP 358774) and 6-acrylamido-N-(3-chloro-4- 




fluorophenyl)-7-(3-m6rpholinopropoxy)quina2olin-4-ainine (CI 1033)), for example inhibitors 
of the platelet-derived growth factor family and for example inhibitors of the hepatocyte 
growth factor family; 

(v) anti angiogenic agents such as those which inhibit vascular endothelial growth factor 
5 such as the compounds disclosed in International Patent Applications WO 97/22596, WO 

97/30035, WO 97/32856 and WO 98/13354 and those that work by other mechanisms (for 
example linomide, inhibitors of integrin av^3 function and angiostatin); 

(vi) antisense therapies, for example those which are directed to the targets listed above, such 
as ISIS 2503, an anti-ras antisense; 

10 (vii) gene therapy approaches, including for example approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCAl, GDEPT (gene-directed enzyme pro-drug therapy) 
approaches such as those using cytosine deanndnase, thymidine kinase or a bacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drag resistance gene therapy; and 

15 (viii) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to 
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such 
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, 
approaches to decrease T-cell anergy, approaches using transfected inmiune cells such as 
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines 

20 and approaches using anti-idiotypic antibodies. 

According to this aspect of the invention there is provided a pharmaceutical product 
comprising a quinoline derivative of the formula I as defined hereinbefore and an additional 
anti-tumour agent as defined hereinbefore for the conjoint treatment of cancer. 

Although the compounds of the Formula I are primarily of value as therapeutic agents 

25 for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of the MEK enzymes that are involved in the MAPK kinase pathway or 
the effects of c Src. Thus, they are useful as pharmacological standards for use in the 
development of new biological tests and in the search for new pharmacological agents. 

The invention will now be illustrated in the following Examples in which, generally : 

30 (i) operations were carried out at ambient temperature, Le. in the range 17 to 25*^C 

and under an atmosphere of an inert gas such as argon unless otherwise stated; 
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(ii) evaporations were carried out by rotary evaporation in vacuo and work-up 
procedures were carried out after removal of residual solids by filtration; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck 

5 Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Daraistadt, 
Germany or high pressure liquid chromatography (HPLC) was performed oYi CIS reverse 
phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column; 

(iv) yields, where present, are not necessarily the maximum attainable; 

(v) in general, the end-products of the Formula I have satisfactory microanalyses and 
10 their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 

techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 
collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were deteraiined using a Jeol JNM EX 400 spectrometer operating at a field 
15 strength of 400MHz, Varian Gemini 2000 spectrometer operating at a field strength of 
300MHz or a Bruker AM300 spectrometer operating at a field strength of 300MIfe]; the 
following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; m, 
multiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
20 thin layer chromatographic, HPLC, infira-red (IR) and/or NMR analysis; 

(vii) melting points are uncorrected and were determined using a Mettler SP62 
automatic melting point apparatus or an oil-bath apparatus; melting points for the 
end-products of the Fonnula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixtorc; 

25 (viii) the following abbreviations have been used;- 

DMF N,N-dimethylformamide 
DMSO dimethylsulphoxide 
THF tetrahydrofuran 



30 
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Example 1 



3- cyano-6,7-dimethoxy-4-[4-(3-methoxyprop-l-ynyl)- 
2,3-methyIenedioxyanilino]qiiinoline monohydrochloride salt 

A mixture of 3-cyano-4-(44odo-23-inethylenedioxyanilino)-6,7-dimethoxyquinoline 
5 (0.2 g), methyl 2-propynyl ether (0.071 ml), tetrakis(triphenylphosphiiie)palladium(0) 

(0.05 g), cuprous iodide (0.01 g) and N,N-diethyiamine (4 ml) was stirred and heated to 60°C 
for 4 hours. The reaction mixture was evaporated and the residue was partitioned between 
methylene chloride and a 2N aqueous hydrochloric acid solution. The precipitate that was 
formed was isolated by filtration, washed in turn with methylene chloride, ethanol and diethyl 
10 ether and dried. There was thus obtained the title compound (0.085 g); NMR Spectmm : 
(DMSOd6) 3.33 (s, 3H), 3.98 (s, 3H), 3.99 (s. 3H), 4.36 (s, 2H), 6.12 (s, 2H), 6.98 (d, IH), 
7.02 (d, IH), 7.47 (s, IH), 8.13 (s, IH), 8.98 (s. IH); Mass Spectrum : M+lT 418. 

The 3-cyano-4-(4-iodo-2,3-methylenedioxyanilino)-6,7-dimethoxyquinoline used as a 
starting material was prepared as follows :- 
15 Sodium hexamethyldisilazane (IM solution in THF; 3.8 ml) was added to a solution of 

4- iodo-2,3-methylenedioxyaniline (0.5 g) in DMF (12 ml) that was cooled to 0°C and the 
mixture was stirred for 5 minutes. A solution of 4-chloro-3-cyano-6,7-dimethoxyquinoline 
(International Patent Application WO 98/43960; 0.43 g) in DMF (3 ml) was added and the 
resultant mixture was stirred at ambient temperature for 2 hoiirs. The reaction mixture was 

20 diluted with water and extracted with ethyl acetate. The organic phase was washed with water 
and with a saturated brine solution, dried over magnesium sulphate and evaporated. The 
residue was purified by column chromatography on silica increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There was thus obtained 3-cyano-4-(4-iodo- 
2,3-niethylenedioxyanilino)-6,7-dimethoxyquinoline as a solid (0.8 g); NMR Spectrum : 

25 (DMSOd6) 3.77 (s, 3H), 3.81 (s, 3H), 5.88 (s, 2H), 6.3 (d, IH), 6.87 (d, IH), 6.93 (s, IH), 7.7 
(s, IH), 7.83 (s, IH); Mass Spectrum : M+H^ 476. 

The 4-iodo-2,3-methylenedioxyaniline used as a starting material was prepared as 
follows :- 



30 sulphuric acid (10 drops) was stirred and heated to 60°C for 24 hours. The mixture was 
evaporated and the residue was taken up in ethyl acetate. The organic solution was washed 
with a saturated solution of sodium bicarbonate^ dried over magnesium sulphate and 



A mixture of 2,3-dihydroxybenzoic acid (5 g), methanol (50 ml) and concentrated 
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evaporated to give methyl 2,3-dihydioxybenzoate (2.19 g); NMR Spectrum: (CDCI3) 3.95 (s, 
3H), 5.7 (s. IH). 6.8 (t. IH). 7.15 (d, H), 7.35 (d, H). 

After repetition of the previous reaction, a mixture of methyl 2,3-dihydroxybenzoate 
(2.8 g), potassium fluoride (4.8 g) and DMF (45 ml) was stirred at ambient temperature for 
5 30 minutes. Dibromomethane (1.28 ml) was added and the mixture was heated to 120''C for 
3 hours. The mixture was cooled to ambient temperature, poured into water and extracted 
with diethyl ether. The organic phase was washed with water and with a saturated brine 
solution, dried over magnesium sulphate and evaporated. The residue was purified by column 
chromatography using a 9:1 mixture of petroleum ether (b.p. 40-60°C) and ethyl acetate as 
10 eluent. There was thus obtained methyl 2,3-methylenedioxybenzoate (2.3 g) as a solid; NMR 
Spectrum : (CDCI3) 3,95 (s, 3H), 6.1 (s, 2H). 6.85 (t, IH), 7.0 (d. IH), 7.45 (d, IH). 

A mixture of the material so obtained, a 2N aqueous potassium hydroxide solution 
(15.5 ml) and methanol (40 ml) was stirred at ambient temperature for 2 hours. The solution 
was concentrated to about one quarter of the original volume and cooled in an ice bath. The 
15 mixture was acidified to pH3.5 by the addition of a 2N aqueous hydrochloric acid solution. 
The resultant precipitate was collected by filtration and washed in turn with water and diethyl 
ether. There was thus obtained 2,3-inethylenedioxybenzoic acid (1.87 g); NMR Spectrum: 
(DMSOd<i) 6.1 (s, IH), 6.9 (t, IH), 7.15 (d. IH), 7.3 (d, IH), 13.0 (br s, IH). 

The material so obtained was suspended in anhydrous dioxane (30 ml) and anhydrous 
20 diphenylphosphoryl azide (2.45 ml), triethylamine (1.6 ml) and te[t-butanol (9 ml) were 
added. The mixture was heated to reflux for 5 hours. The mixture was cooled to ambient 
temperature, concentrated by evaporation and diluted with ethyl acetate. The organic phase 
was washed in turn .with a 5% aqueous citric acid solution, water, an aqueous sodium 
bicarbonate solution and a saturated brine solution and dried over magnesium sulphate. The 
25 solvent was evaporated and the residue was purified by column chromatography on silica 
using a 19:1 mixture of petroleum ether (b.p. 40-60°C) and ethyl acetate as eluent. There was 
thus obtained tert-butvl N-(2,3-methylenedioxyphenyl)carbamate (1.98 g) as a solid; NMR 
Spectrum : (CDCI3) 1.55 (s, 9H), 5.95 (s. 2H). 6.4 (br s, IH), 6.55 (d, IH). 6.8 (t. IH), 7.45 (d, 
IH). 

30 A 5N aqueous hydrochloric acid solution (30 ml) was added to a solution of tert-butyl 

N-(2,3-methylenedioxyphenyl)carbamate (1.9 g) in ethanol (38 ml) and the reaction mixture 
was stirred at ambient temperature for 20 hours. The ethanol was evaporated and the residual 
aqueous phase was washed with diethyl ether and neutralised to pH7 by the addition of solid 




potassium hydroxide. The resultant mixture was filtered and the aqueous phase was extracted 
with diethyl ether. The organic phase was washed with a saturated brine solution, dried over 
magnesium sulphate and evaporated. There was thus obtained 23-niethylenedioxyaniline 
(1.0 g) as an oil; NMR Spectrum : (CDCI3) 3.0 (br s, 2H), 5.9 (s, 2H). 6.3 (m, 2H), 7.25 (t, 
5 IH). 

Benzyltrimethylammonium dichloroiodate (2.8 g) was added portionwise during 
10 minutes to a stirred mixture of 2,3-niethyIenedioxyaniline (1 g), calcium carbonate 
(0.95 g), methanol (5 ml) and methylene chloride (10 ml). The reaction mixture was stirred at 
ambient temperature for 1.5 hours. The resultant mixture was diluted with water and 

10 extracted with methylene chloride. The organic phase was washed with water and with a 
saturated brine solution, dried over magnesium sulphate and evaporated. The residue was 
purified by column chromatography on silica using increasingly polar mixtures of isohexane 
and methylene chloride as eluent. There was thus obtained 4-iodo-2,3-methylenedioxyaniline 
as a solid (1.1 g); NMR Spectrum : (DMSOd^) 5.04 (br s, 2H), 5.94 (s, 2H), 6.13 (d, IH), 6.8 

15 (d, IH). 

Example 2 

3-cyano-6,7-dimethoxy-4-[6-chloro-4-(3-methoxyprop-l-ynyl)- 
293-methyIenedioxyamlino]quinoline 

20 A mixture of 4-(6-chloro-4-iodo-2,3-methylenedioxyanilino)-3-cyano- 

6,7-dimethoxyquinoline (0.25 g), methyl 2-propynyl ether (0.09 ml), N,N-diisopropylamine 
(0.154 ml), bis(triphenylphosphine)palladium(II) dichloride (0.069 ^, cuprous iodide 
(0.028 g) and ethyl acetate (10 ml) was stirred and heated to reflux for 12 hours. The reaction 
mixture was cooled to ambient temperature and partitioned between ethyl acetate and water. 

25 The organic layer was dried over magnesium sulphate and evaporated and the residue was 
purified by column chromatography on silica using increasingly polar mixtures of hexane and 
ethyl acetate as eluent. There was thus obtained the title compound as an oil (0.138 g); NMR 
Spectmm : (DMSOd6) 3.42 (s, 3H), 3.97 (s, 3H), 3.99 (s, 3H), 4.38 (s, 2H), 6.17 (s, 2H), 7.13 
(s, IH), 7.36 (s, IH). 7.92 (s, IH), 8.39 (s, IH), 9.42 (br s. IH); Mass Spectrum : M+H*" 452. 

30 The 4-(6-chloro-4-iodo-2,3-methylenedioxyanilino)-3-cyano-6,7-dimethoxyquinoline 

used as a starting material was prepared as follows :- 

Using an analogous procedure to that described in the portion of Example 1 ths»t i? 
concerned Vvith the prcoarr^tion of ctaninG maxcriak. jL-.-hloj'o-'-"vr!no- 



mi 
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6,7-diinethoxyquinoline (1.74 g) was reacted with 6-chloro-4-iodo-23-methylenedioxyaniline 
(2.5 g) to give 4-(6-chloro-4-iodo-2,3-niethylenedioxyanilino)-3-cyano- 
6.7-dimethoxyquinoline as a solid (2.59 g) which gave the following characterising data; 
NTvre S pectrum: (DMSOd^) 4.0 (s, 6H), 6.18 (s. 2H). 7.38 (s, IH). 7.48 (s, IH), 7.88 (s, IH), 
5 8.44 (s, IH), 9.45 (s, IH); Mass Spectrum: M+H* 510. 

The 6-chloro-4-iodo-2,3-methylenedioxyaniline used as a starting material was 

prepared as follows :- 

Sulphuryl chloride (72.5 ml) w:as added dropwise during 1.7 hours to a stirred mixture 
of benzodioxole (100 g), aluminium trichloride (0.43 g) and diphenyl sulphide (0.55 ml). 

10 Once the reaction started with the evolution of sulphur dioxide, the reaction mixture was 
cooled in a water bath to a temperature of approximately 22''C. After completion of the 
addition, the reaction mixture was stirred at ambient temperature for 45 minutes. The reaction 
mixture was degassed under vacuum and filtered and the filtrate was distilled at atmospheric 
pressure using a Vigreux distillation column. There was thus obtained 5-chloro- 

15 1,? b°n7-1i ^ p 1 «7°C: NMR Spectrum: (CDCI3) 6.0 (s. 2H); 6.7 (d. IH); 6.75^.9 

(m,2H). 

A mixture of diisopiopylamine (4.92 ml) and THF (100 ml) was cooled to -78°C and 
n-butylUthium (2.5 M in hexane, 14 ml) was added dropwise. The mixture was stirred at 
-78°C for 15 minutes. 5-Chloro-1.3-benzodioxole (3.73 ml) was added dropwise and the 
20 reaction mixture was stined at -78<»C for 30 minutes. Dry carbon dioxide gas was bubbled 
into the reaction mixture for 30 minutes. The resultant reaction mixture was allowed to warm 
to ambient temperature and was stirred for a further hour. Water wak added and the organic 
solvent was evaporated. The residue was acidified to pH2 by the addition of 2N aqueous 
hydrochloric acid solution. The resultant soUd was isolated and washed in turn with water and 
25 diethyl ether. There was thus obtained 5-chloro-l,3-benzodioxole-4-carboxylic acid (5.4 g); 
NMR Spectrum : (DMSOds) 6.15 (s, 2H), 7.0 (m. 2H), 13.7 (br s. IH). 

A portion (1 g) of the material so obtained was dissolved in 1,4-dioxane (15 ml) and 
anhydrous tert-butanol (4 ml), diphenylphosphoiyl azide (1.12 ml) and triethylamine (0.73 ml) 
were added in tum. The resultant mixture was stirred and heated to 100°C for 4 hours. The 
30 mixture was evaporated and the residue was partitioned between ethyl acetate and a 

5% aqueous citric acid solution. The organic phase was washed in tum with water, a saturated 
aqueous sodium bicarbonate solution and a saturated brine solution, dried over magnesium 
sulphate and evaporated. The residue was purified by column chromatography on silica using 



,00748 



-62- 



a 9: 1 mixture of petroleum ether (b-p. 40-60*'C) and ethyl acetate as eluent. There was thus 
obtained tert-butyl N-(5-chloro-l,3-benzodioxol-4-yl)carbamate (1.1 g); NMR Spectrum : 
(DMSOde) 1.45 (s, 9H), 6.1 (s. 2H), 6.85 (d, IH), 6.95 (d, IH), 8.75 (s, IH). 



5 chloride (20 ml) was stirred at ambient temperature for 3 hours. The solvent was evaporated 
and the residue was partitioned between ethyl acetate and a saturated aqueous sodium 
bicarbonate solution. The organic phase was washed with a saturated brine solution, dried 
over magnesium sulphate and evaporated. There was thus obtained 6-chloro- 
2,3-methylenedioxyaniline (0.642 g); NMR Spectmm : (DMSOde) 5.15 (s, 2H), 6.0 (s, 2H). 

10 6.25 (d,lH), 6.75 (d,lH). 

6-Chloro-2,3-methylenedioxyaniline was reacted with benzyltrimethylanmionium 
dichloroiodate in an analogous manner to that described in the last paragraph of the portion of 
Example 1 that is concerned with the preparation of starting materials. There was thus 
obtained 4-(6-chloro-4-iodo-2,3-methylenedioxyanilino)-3-cyano-6,7-dimethoxyquinoline 

15 which gave the following characterising data; NMR Spectrum : (DMSOde) 6.04 (s, 2H), 7.0 (s, 
IH). 

Example 3 

3-cyano-7-ethoxy-6-methoxy-4-[4-(3'*methoxyprop-l-ynyI)- 
20 2,3-methyIenedioxyaniImo]quinoline monohydrochloride salt 

Sodium hexamethyldisilazane (IM solution in THF; 1.17 ml) was added to a stirred 
mixture of 4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxy aniline (0.12 g), 4-chloro-3-cyano- 
7-ethoxy-6-methoxyquinoline (0.146 g) and DMF (8 ml) that had been cooled to 0°C and the 
resultant mixture was allowed to warm to ambient temperature and was stirred for 2 hours. 

25 The reaction mixture was diluted with water and extracted with ethyl acetate. The organic 
phase was washed with water and with a saturated brine solution, dried over magnesium 
sulphate and evaporated. The residue was purified by column chromatography on silica 
increasingly polar mixtures of methylene chloride and methanol as eluent. The material so 
obtained was dissolved in the minimum quantity of methylene chloride. The solution was 

30 diluted with diethyl ether and a solution of hydrogen chloride in diethyl ether (IM) was added. 
The resultant solid was isolated, washed with diethyl ether and dried. Thereby, the product 
was obtained the title compound (O.IS gV, KHwfp Spectnim: (DMSOd;) 1.44 (t, 3H), 3J33 fr>. 



A mixture of the material so obtained (1.1 g), trifluoroacetic acid (6 ml) and methylene 
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3H), 4.0 (s. 3H). 4.24 (q, 2H), 4.36 (s, 2H), 6.12 (s. 2H). 6.96 (d. IH), 7.03 (d. IH), 7.45 (s. 
IH). 8.11 (s, IH), 8.96 (s. IH); Mass Spectrum: M+H^ 432. 

The 4-chloro-3-cyano-7-ethoxy-6-methoxyquinolme used as a starting material was 

prepared as follows :- 

5 Diethyl azodicarboxylate (2.6 g) was added dropwise to a suspension of 4-chloro- 

3-cyano-7-hydroxy-6-methoxyquinoline (1.5 g; prepared as described in International Patent 
Application WO 00/68201. disclosed as compound (7) within Preparation 1 therein), ethanol 
(0.441 g), triphenylphosphine (2.18 g) and methylene chloride (15 ml) and the mixture was 
stirred at ambient temperature for 16 hours. The resultant mixture was washed with water and 

10 with a saturated brine solution. The organic phase was dried over magnesium sulphate and 
evaporated. The residue was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride and ethyl acetate. There was thus obtained 4^hloro- 
3-cyano-7-ethoxy-6-methoxyquinoline as a solid (0.225 g); NMR Spectrum : (DMSOd« at 
100°C) 1.39^1.48 (m, 3H). 4.0 (s, 3H), 4.25-4.35 (m. 2H), 7.46 (s, IH). 7.5 (s. IH). 8.89 (s, 

15 IHT); Mass Spectrum : M+H*" 263. 

The 4-(3-methoxyprop-l-ynyl)-2.3-methylenedioxyaniline used as a starting material 

was prepare! as follows :- 

N,N-Diisopropylamine (0.231 g) was added to a stirred mixture of 4-iodo- 
2,3-methylenedioxyaniline (0.3 g). methyl 2-propynyl ether (0.16 g). 
20 bis(triphenylphosphine)palladium(n) dichloride (0.16 g). cuprous iodide (0.065 g) and ethyl 
:.oetate (10 ml) that had been cooled to -20°C. The resultant mixture was allowed to warm to 
ambient temperature and was stirred for 16 hours. The reaction mixture was partitioned 
between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic layer 
was washed with water and with a saturated brine solution, dried over magnesium sulphate 
25 and evaporated. The residue was purified by column chromatography on silica using 

increasingly polar mixtures of isohexane and methylene chloride as eluent. There was thus 
obtained 4-(3-methoxypit>p-l-ynyl)-2,3-methylenedioxyaniline as a gum (0.2 g); 
S pectrum : (DMSOd^) 3.28 (s. 3H). 4.25 (s. 2H). 5.29 (s. 2H), 5.94 (s. 2H). 6.2 (d. IH), 6.64 
(d, IH). 

30 



4 
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Example 4 

3-cyano-6,7-dimethoxy-4-{4.[3.(l,l-dioxotetrahydro-4H-A^^ 
2,3-methylenedioxyanilino}quinoline 

N,N-Diisopropylamine (0.043 g) was added to a stirred mixture of 3-cyaiio-4-(4-iodo- 
5 23-methylenedioxyanilino)-6,7-dimethoxyquinoline (0.2 g), 4-(2-propynyl)- 

l,l-dioxotetrahydro-4H-thia2ine (0.145 g), bis(triphenylphosphine)palladium(II) dichloride 
(0.071 g), cuprous iodide (0.024 g) and ethyl acetate (10 ml) that had been cooled to -20''C. 
The resultant mixture was allowed to warm to ambient temperature and was stirred for 
16 hours. The reaction mixture was partitioned between ethyl acetate and a saturated aqueous 
10 sodium bicarbonate solution. The organic layer was washed with water and with a saturated 
brine solution, dried over magnesium sulphate and evaporated- The residue was triturated 
under a mixture of acetonitrile and water. The resultant solid was isolated and dried. There 
was thus obtained the title compound as a solid (0.05 g); NMR Spectrum : (DMSOde) 2.97- 
3.04 (m, 4H), 3.12-3.18 (m, 4H), 3.72 (s, 2H), 3.83 (s, 3H), 3.85 (s, 3H), 6.04 (s, 2H), 6.82 (d, 
15 IH), 6.95 (d, IH), 7.31 (s, IH), 7.74 (s, IH), 8.48 (s, IH), 9.6 (s, IH); Mass Spectrum: 
M+H*-521. 

Example 5 

3- cyano-6,7-dimethoxy-4-[2,3-methylenedioxy-4-(3-morpholinoprop- 
20 l-ynyl)anilino]quinolme dihydrochloride salt 

Using an analogous procedure to that described in Example 4, 3-cyano- 

4- (4-iodo-2,3-methylenedioxyanilino)-6,7-dimethoxyquinoline was reacted with 
4-(2-propynyl)morpholine. The reaction mixture was partitioned between ethyl acetate and a 
saturated aqueous sodium bicarbonate solution. The organic layer was washed with water and 

25 with a saturated brine solution, dried over magnesium sulphate and evaporated. The residue 
was purified by colunm chromatography on silica using increasingly polar mixtures of 
methylene chloride and methanol as eluent The material so obtained was dissolved in the 
minimum quantity of methylene chloride. The solution was diluted with diethyl ether and a 
solution of hydrogen chloride in diethyl ether (IM) was added. The resultant solid was 

30 isolated, washed with diethyl ether and dried. There was thus obtained the titie compound as 
a solid (0.065 g); NMR Spectrum: (DMSOd^ and CD3CO2D) 3.24-3.29 (m, 4H), 3.9-3.95 (m, 
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4H). 4.0 (s, 3H), 4.01 (s, 3H), 4.28 (s. 2H), 6,1 (s. 2H). 6.95 (d, IH), 7.05 (d, IH), 7.49 (s. 
IH), 7.5-7.65 (m, IH), 8.06 (s, IH), 8.67 (s. IH); Mass Spectrum: M-HT 471. 

Example 6 

5 3.cyano-6,7-dimethoxy-4-[2,3-methylenedioxy-4-(3-piperazin-l-ylprop- 
l-ynyl)amlino]quinoline dihydrochloride salt 

Using an analogous procedure to that described in Example 1, 3-cyano- 
4-(4-iodo-2,3-methylenedioxyaniUno)-6,7-dimethoxyquinoline was reacted with 
l-(2-propynyl)piperazine (J. Med. Chem., 1993, 36. 610-616). The reaction mixture was 

10 partitioned between methylene chloride and a 2N aqueous hydrochloric acid solution. The 
organic layer was dried over magnesium sulphate and evaporated and the residue was purified 
by column chromatography on silica using increasingly polar mixtures of methylene chloride 
and a saturated methanolic ammonia solution as eluent. The material so obtained was 
dissolved in the minimum quantity of methylene chloride. The solution was diluted with 

15 diediyl ether and a solution of hydrogen chloride in diethyl ether (IM) was added. The 

resultant solid was isolated, washed with diethyl ether and dried. There was thus obtained the 
title compound; NMR Spectrum : (DMSOds and CD3CO2D) 3.28-3.44 (m, 8H), 3.99 (s,3H), 
4.0 (s, 3H), 4.27 (br s, 2H). 6.15 (s, 2H). 7.04 (d, IH). 7.14 (d, IH), 7.5 (s. IH), 8.24 (s, IH), 
9.05 (s, IH); Mass Spectrum: M-HT 470. 

20 

Example 7 

4-[4-(5-chloropent-l-ynyl)-2^-methylenedioxyanilino]-3-cyano-6,7-dimethoxyquinoUne 

Using an analogous procedure to that described in Example 4, 3-cyano- 
4_(4-iodo-2,3-methylenedioxyanilino)-6,7-dimethoxyquinoline was reacted with 

25 5-chloropent-l-yne. The reaction mixture was partitioned between ethyl acetate and a 

saturated aqueous sodium bicarbonate solution. The organic layer was washed with water and 
with a saturated brine solution, dried over magnesium sulphate and evaporated. The residue 
was purified by column chrornatography on silica using increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There was thus obtained the title compound as 

30 a gum in 69% yield; Mass Spectrum : M+H* 450. 




Example 8 

3- cyano-6,7-dimethoxy-4-[2^-methylenedioxy-4-(5-morpholinopent- 
l-ynyl)an]Uno]quinoIine dihydrochloride salt 

Morpholine (5 ml) was added to a mixture of 4-[4-(5-chloropent-l-ynyl)- 
5 2,3-methylenedioxyanilino]-3-cyano-6,7-dimethoxyquinoline (0.11 g) and sodium iodide 
(0.073 g) and the reaction mixture was stirred at ambient temperature for 16 hours. The 
resultant mixture was evaporated and the residue partitioned between methylene chloride and 
water. The organic phase was washed with water and with a saturated brine solution, dried 
over magnesium sulphate and evaporated. The residue was purified by column 
10 chromatography on silica using indreasingly polar mixtures of methylene chloride and a 
saturated methanolic ammonia solution as eluent. The material so obtained was dissolved in 
the minimum quantity of methylene chloride. The solution was diluted with diethyl ether and 
a solution of hydrogen chloride in diethyl ether (IM) was added. The resultant solid was 
isolated, washed with diethyl ether and dried. There was thus obtained the title compound as 
15 a solid (0.105 g); NMR Spectrum : (DMSOd^ and CD3CO2D) 1.98-2.04 (m, 2H), 2.56-2.65 
(m, 2H), 3.04-3.16 (m, 2H), 3.17-3.26 (m, 2H), 3.39-3.51 (m, 2H), 3.69^.02 (m, lOH), 6.06 
(s, 2H), 6.9 (d, IH), 6.98 (d, IH), 7.37 (s, IH), 7.95 (s, IH), 8.75 (s, IH); Mass Spectrum : 
M+H^501. 

20 Example 9 

Using an analogous procedure to that described in Example 3, the appropriate 

4- chloro-3-cyanoquinoline was reacted with the appropriate 2,3-niethylenedioxyaniline to give 
the compounds described in Table L Unless otherwise stated, each compound described in 
Table I was obtained as a dihydrochloride salt. 

25 Table I 
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Compound 
No. & Note 




(R')n 


[1] 


3-(4-methylpipCTazin-l-yl)propoxy 


4-(3-methoxyprop-l-ynyl) 


[2] 


3-morpholinopropoxy 


4-(3-methoxyprop-l-ynyl) 


[3] 


3-morpholinopropoxy 


6-chloro-4-(3-methoxyprop-l-ynyl) 


[4] 


3-(l ,1 -dioxotetrahydro-4H-thiazin-4- 

yl)propoxy 


4-(3-methoxyprop-l-ynyl) 


[5] 


2-fluoroethoxy 


4-(3-methoxyprop-l-ynyl) 


[6] 


3-(3-oxopiperazin-l-yl)propoxy 


4-(3-methoxyprop-l-ynyl) 


[7] 


3-(3-oxopiperazin-l-yl)propoxy 




[8] 


2-(2-methoxyethoxy)ethoxy 


4-(3-methoxyprop-l-ynyl) 


[9] 


3-chloropropoxy 


4-(3-methoxyprop- 1-ynyl) 


[10] 


2-(2-chloroethoxy)ethoxy 


4-(3-methoxyprop-l-ynyl) 



Notes 

[1] The product was obtained as a trihydrochloride salt and gave the following 

characterising data; NMR Spectrum : (DMSOdg) 2.27-2.38 (m, 2H), 2.83 (s, 3H). 3.23-3.85 

5 (m. lOH), 3.34 (s. 3H). 4.01 (s. 3H). 4.3 (t. 2H). 4.35 (s, 2H). 6.11 (s, 2H), 6.97 (d, IH). 7.01 

(d, IH), 7.53 (s, IH), 8.21 (s, IH), 8.94 (s, IH); Mass Spectrum: M-H" 542. 

The4-chloro-3-cyano-6-methoxy-7-[3-(4-methylpiperazin-l-yl)propoxy]quinoline 

used as a starting material was prepared as follows :- 

A mixture of 3-bromopropanol (20 ml), N-methylpiperazine (29 ml), potassium 
10 carbonate (83 g) and ethanol (200 ml) was stirred and heated to reflux for 20 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the 
residue was triturated under diethyl ether. The resultant mixture was filtered and the filtrate 
was evaporated. The residue was purified by distillation at about 60-70*>C under about 
0.2 mm Hg to give l-(3-hydroxypropyl)-4-methylpipera2ine (17 g); NMR Spectrum : (CDCI3) 
15 1.72 (m, 2H). 2.3 (s, 3H), 2.2-2.8 (m. 8H), 2.6 (t, 2H), 3.8 (t. 2H), 5.3 (br s. IH). 

A solution of diisopropyl azodicarboxylate (12.1 ml) in methylene chloride (50 ml) 
was added dropwise during 30 minutes to a stirred mixture of 4-chloro-3-cyano-7-hydroxy- 
6-methoxyquinoline (12 g), l-(3-hydroxypropyl)-4-methylpiperazine (9.7 g), 
triphenylphosphine (16.1 g) and methylene chloride (200 ml) that had been cooled to 5°C. 
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The resultant mixture was allowed to warm to ambient temperature and was then stirred for 
1 hour. Further portions of diisopropyl azodicarboxylate (1.2 ml) and triphenylphosphine 
(1.6 g) were added and the mixture was stirred at ambient temperature for a further 1 hour. 
The mixture was poured into water and the organic layer was separated, washed with a 
5 saturated brine solution, dried over magnesium sulphate and evaporated. The material so 
obtained was purified by column chromatography on silica using increasingly polar mixtures 
of methylene chloride and methanol as eluent. There was thus obtained the required starting 
material as a solid (14.5 g); NMR Spectrum : (DMSOde) 1.95 (m, 2H), 2.13 (s, 3H),.2.24-2.5 
(m, lOH), 4.0 (s, 3H), 4.25 (t, 2H), 7.43 (s, IH), 7.51 (s, IH), 8.95 (s, IH); Mass Spectrum: 

10 M+ir375and377. 

[2] 4-Chloro-3-cyano-6-methoxy-7-(3-morpholinopropoxy)quinoline (International Patent 
Application WO 00/68201, page 52) was used as a starting material. The product gave tfie 
following characterising data; NMR Soectmm : (DMSOd6) 2.3-2.38 (m, 2H), 3.04-3.14 (m, 
2H), 3.25-3.31 (m, 2H), 3.35 (s, 3H), 3.44-3.52 (m, 2H), 3.78-3.86 (m, 2H), 3.98 (d, 2H), 

15 4.01, (s, 3H), 4.3 (t, 2H), 4.36 (s, 2H), 6.14 (s, 2H), 7.0 (d, IH), 7.03 (d, IH), 7.55 (s, IH), 
8.21 (s, IH), 8.94 (s, IH); Mass Spectrum: M+H^ 531. 

[3] The product gave the following characterising data; NMR Spectrum : (DMSOd^) 
2.26-2.35 (m, 2H), 3.03-3.14 (m, 2H), 3.22-3.31 (m, 2H), 3.33 (s, 3H), 3.44-3.51 (m, 2H), 
3.81 (t, 2H), 3.91-4.0 (m, 5H), 4.3 (t. 2H), 4.36 (s, 2H), 6.2 (d, 2H), 7.22 (s, IH), 7.51 (s, IH), 
20 8.15 (s, IH), 8.86 (s, IH); Mass Spectmm: M-HT 563 and 565. 

The 6-chloro-4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxyaniline used as a starting 

material was prepared as follows :- 

N,N-Diisopropylamine (0.68 g) was added to a stirred mixture of 6-chloro-4-iodo- 
2,3-methylenedioxyaniline (1 g), methyl 2-propynyl ether (0.471 g), 

25 bis(triphenylphosphine)palladium(II) dichloride (0.472 g), cuprous iodide (0.192 g) and 
ethyl acetate (20 ml) that had been cooled to -20''C. The resultant mixture was allowed to 
warm to ambient temperature and was stirred for 16 hours. The reaction mixture was 
partitioned between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The 
organic layer was washed with water and with a saturated brine solution, dried over 

30 magnesium sulphate and evaporated. The residue was purified by column chromatography on 
silica using increasingly polar mixtures of isohexane and methylene chloride as eluent. There 
v/ac thuc obtained 6-ch!orO'4-(3-mstho:;>prnp l->TiyI) 2J-rriC>thylcnsdio:;yaniliriS as a solid 
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(0.2 g); NMR Spectrum: (DMSOd^) 3.28 (s. 3H), 4.26 (s. 2H). 5.52 (s, 2H). 6.05 (s, 2H). 6.93 
(s, IH). 

[4] The product gave the following characterising data; NMR Spectrum: (DMSOde) 
2.2-2.27 (m, 2H), 3.1^3.2 (m, 2H). 3.36 (s, 3H). 3.37-3.54 (m, 8H). 4.0 (s. 3H), 4.3-4.37 (m. 
5 4H). 6.19 (s, 2H), 6.8 (d, IH), 7.0 (d. IH), 7.46 (s. IH). 8.6 (s, IH). 8.74 (s, IH); l^toss. 

Spectrum : M-H" 577. 

The 4-chloro-3-cyano-7-[3-(l,l-dioxotetrahydro-4H-thiazin-4-yl)propoxyl- 

6-methoxyquinoline used as a starting material was prepared as follows :- 

A mixture of 3-aminopropan-l-ol (0.65 ml) and divinyl sulphone (1 g) was heated to 
10 110°C for 45 minutes. The mixture was allowed to cool to ambient temperature and was 
purified by column chromatography on silica using a 19:1 mixture of methylene chloride and 
methanol as eluent. There was thus obtained 4-(3-hydroxypropyl)-l.l-dioxotetrahydro- 
4H-thiazine (0.8 g); NMR Spectrum : (CDQa) 1.7-1.8 (m. 2H). 2.73 (t, 2H), 3.06 (br s. 8H). 
3.25 (s, IH), 3.78 (t, 2H); Mass Spectrum: M+H^ 194. 
15 Diethyl azodicarboxylate (1.72 g) was added dropwise to a suspension of 4-chloio- 

3-cyano-7-hydroxy-6-methoxyquinoline (1 g). 4-(3-hydroxypropyl)-l,l-dioxotetrahydro- 
4H-thiazine (1.23 g). triphenylphosphine (1.45 g) and methylene chloride (10 ml) and the 
mixture was stirred at ambient temperature for 16 hours. The resultant mixture was washed 
with water and with a saturated brine solution. The organic phase was dried over magnesium 
20 sulphate and evaporated. The residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride, ethyl acetate and a saturated methanolic 
ammonia solution as eluent. The material so obtained was triturated under diethyl ether. 
There was thus obtained 4-chloro-3-cyano-7-[3-(l,l-dioxotetrahydro^H-thiazin- 
4-yl)propoxy]-6-methoxyquinoline (0.15 g); NMR Spectrum: (DMSOdg) 1.96 (m. 2H), 2.64 
25 (t, 2H), 2.88-2.93 (m, 4H), 3.07-3.12 (m, 4H), 4.0 (s. 3H). 4.29 (t, 2H). 7.44 (s, IH). 7.55 (s, 
IH), 8.96 (s. IH); Mass Spectrum : M+H* 410. 

[5] The product was obtained as a monohydrochloride salt and gave the following 
characterising data; NMR Spectrum : (DMSOdg) 3.33 (s. 3H), 4.0 (s, 3H), 4.35 (s. 2H), 4.39- 
4.43 (m. IH), 4.49-4.53 (m, IH). 4.75-4.8 (m. IH), 4.91-4.96 (m. IH). 6.12 (s. 2H). 6.96 (d. 
30 IH). 7.01 (d. IH). 7.48 (s. IH), 8.13 (s. IH), 8.94 (s. IH); Mass Spectrum : M+H^ 450. 

The 4-chloro-3-cyano-7-(2-fluoix)ethoxy)-6-methoxyquinoline used as a starting 
material was prepared by the reaction of 4-chloro-3-cyano-7.hydroxy-6-methoxyquinoline and 
2-fluoroethanol using an analogous procedure to that described in Note [4] immediately above 
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except that the residue was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride and ethyl acetate as eluent. The material so obtained 
gave the following characterising data; NMR Spectrum : (DMSOd^) 4.01 (s, 3H), 4.43-4.48 
(m, IH), 4.53-4.58 (m, IH), 4.74-4.78 (m. IH), 4.9-4.94 (m, IH). 7.42 (s, IH), 7.56 (s, IH), 
5 8.96 (s, IH); Mass Spectrum : M+H* 281. 

[6] The product was obtained as a free base after chromatographic purification and was 
not converted into a hydrochloride salt. The product gave the following characterising data; 
NMR Spectrum : (DMSOde and aD3C02D) 1.96-2.02 (m, 2H), 2.6-2.68 (m, 4H), 3.03 (s, 
2H), 3.21 (m, 2H), 3.34 (s, 3H). 3.94 (s. 3H), 4.21 (t, 2H), 4.3 (s, 2H), 6.01 (s. 2H). 6.76 (d, 

10 IH), 6.91 (d, IH), 7.34 (s, IH), 7.71 (s, IH), 8.41 (s, IH); Mass Spectrum: M-HT 542. 

The 4-chloro-3-cyano-6-methoxy-7-[3-(3-oxopiperazin-l-yl)propoxy]quinoline used as 
a starting material was prepared by the reaction of 4-chloro-3-cyano-7-hydroxy- 
6-methoxyquinoIine and 4-(3-hydroxypropyl)piperazin-2-one fTet. Letters, 1994, 35, 9545) 
using an analogous procedure to that described in Note [4] immediately above. The material 

15 so obtained gave the following characterising data; NMR Spectrum : (DMSOd^) 1.92-2.03 (m, 
2H), 2.49-2.59 (m, 4H), 2.94 (s, 2H), 3.1-3.17 (m, 2H), 4.0 (s, 3H), 4.27 (t, 2H), 7.42 (s, IH), 
7.51 (s. IH). 7.69 (s. IH). 8.95 (s. IH): Mass Spectrum : M+H^ 375. 
[7] The product gave the following characterising data; NMR Spectrum : (DMSOd^) 
2.29-2.36 (m, 2H), 3.21-3.41 (m, 5H). 3.55-3.9 (m. 4H), 3.99 (s, 3H), 4.28-4.32 (m, 2H), 

20 4.35 (s, 2H), 5.99 (s, IH), 6.01 (s, IH), 6.01 (s, 2H), 7.21 (s, IH), 748 (s, IH), 8.11 (s, IH), 
8.81 (s, IH); Mass Spectrum : M+H* 578 and 580. 

[8] The product was obtained as a monohydrochloride salt and gave the following 
characterising data; NMR Spectrum : (DMSOde and CD3CO2D) 3.26 (s, 3H), 3.36 (s, 3H), 
3.49 (t, 2H), 3.54 (t, 2H), 3.86 (t, 2H), 4.0 (s, 3H), 4.32-4.36 (m, 4H), 6.09 (s, 2H), 6.91 (d, 

25 IH), 7.0 (d. IH), 7.48 (s, IH), 8.01 (s, IH), 8.75 (s, IH); Mass Spectrum : M+H* 506. 

The 4-chloro-3-cyano-6-methoxy-7-[2-(2-methoxyethoxy)ethoxy]quinoline used as a 
starting material was prepared by the reaction of 4-chloro-3-cyano-7-hydroxy- 
6-methoxyquinoline and 2-(2-methoxyethoxy)ethanol using an analogous procedure to that 
described in Note [4] immediately above except that the residue was purified by column 

30 chromatography on silica using increasingly polar mixtures of methylene chloride and ethyl 
acetate as eluent.. The material so obtained gave the following characterising data; NMR 
Spectrum: (DMSOdA) 3.23 fs. 3H), 3.46 Cm. 2H>. 3.61 (m. 2H). 3.82 (m. 2H), 4.0 (s, 3H), 4.34 
U- 2in; 7.J,2 (z, IH"). 7.55 (•:. IH). S.?5 ig. 
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[9] The product was obtained as a free base after chromatographic purification and was 
not converted into a hydrochloride salt. The product gave the following characterising data; 
. NMRSnectrum: (DMSOd.) 2.25 (m, 2H). 3.32 (s. 3H), 3.8 (t. 2H). 3.92 (s. 3H), 4.27 (t. 2H). 
4.34 (s. 2H). 6.05 (s. 2H). 6.82 (d. IH), 6.96 (d. IH), 7.35 (s. IH). 7.74 (s. IH). 8.47 (s, IH), 

5 9.60 (s, IH); Mass S pectrum: M+H*" 480. 

The 4-chloro-7-(3-chloropropoxy)-3K:yano-6-methoxyquinoline used as a starting 

material was prepared as follows :- 

A mixture of 4-chloro-3-cyano-7-hydroxy-6-methoxyquinoline (0.2 g), potassium 

t^-butoxide (0.1 g) andDMF (8 ml) was stirred at ambient temperature for 15 minutes. 
10 l-Bromo-3.choropropane (0.134 g) was added and the reaction mixture was stirred at ambient 
temperature for 16 hours. The resultant mixture was evaporated and.the residue was 
partitioned between methylene chloride and an aqueous sodium bicarbonate solution. The 
organic layer was dried using magnesimn sulphate and evaporated. The residue was purified 
by column chromatography on silica using increasingly polar mixtures of ethyl acetate and 
15 hexane. There was thus obtained the required starting material (0.131 g); NMR Spectrum : 
(DMSOde) 2.3 (m, 2H). 3.8 (m, 2H), 4.0 (s. 3H), 4.35 (m. 2H). 7.42 (s. IH), 7.68 (s, IH), 8.95 
(s, IH); Mass S pectrum: M+H^ 311. 

[10] The product was obtained as a free base after chromatographic purification and was 
not converted into a hydrochloride salt. The product gave the following characterising data; 
20 NMR Snectrum: (DMSOd^) 3.32 (s. 3H), 3.72-3.78 (m. 4H). 3.85-3.89 (m. 2H), 3.91 (s, 3H). 
4.28 (t. 2H). 4.34 (s. 2H), 6.05 (s. 2H), 6.82 (d. IH). 6.95 (d. IJI), 7.35 (s. IH). 7.74 (s, IH). 

8.47 (s, IH), 9.60 (s, IH); Mass Spectrum: M+H* 510. 

The 4-chloro-7-[2-(2-chloroethoxy)ethoxy]-3-cyano-6-methoxyquinoUne used as a 

starting material was prepared by the reaction of 4.chloro-3-cyano-7-hydroxy- 
25 6-methoxyquinoline and 2-(2-chloroethoxy)ethanol using an analogous procedure to that 
described in Note [4] immediately above except that the residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and ethyl 
acetate as eluent. The material so obtained gave the following characterising data; Nm. 
S pectrum: (DMSOde) 3.72-3.8 (m. 4H), 3.88-3.93 (m, 2H). 4.0 (s. 3H). 4.33-4.39 (m, 2H). 
30 7.4 (s. IH). 7.55 (s. IH), 8.94 (s. IH); Mass Spectrum: M+tt 341. 




Example 10 

3- cyano-7-{3-[4-(2-nuoroethyl)piperazin-l-yl]propoxy}-6-methoxy-4-[4-(3-metho 
ynyl)-2,3-Tnethylenedioxyanilmo]qumoline di hydrochloride salt 

A mixture of 7-(3-chloropropoxy>3-cyano-6-methoxy-4-[4-(3-methoxyprop-l-ynyl> 

5 2,3-methylenedioxyanilino]quinoline (0.14 g), l-(2-fluoroethyl)piperazine trifluoroacetic acid 
salt (0.158 g), diisopropylethylamine (0.189 g), sodium iodide (0.02 g) and2-methoxyethanol 
(20 ml) was stirred and heated to lOO^'C for 30 hours. The cooled mixture was evaporated and 
the resultant residue was partitioned between ethyl acetate and water. The organic layer was 
dried over magnesium sulphate and evaporated and the residue was purified by column 

10 chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. The material so obtained was dissolved in the minimum quantity of 
methylene chloride. The solution was diluted with diethyl ether and a solution of hydrogen 
chloride in diethyl ether (IM) was added. The resultant solid was isolated, washed with 
diethyl ether and dried. There was thus obtained the title compound (0.045 g); NMR 

15 S pectrum : (DMSOde and CF3CO2D at 100**C) 2.22--2.31 (m, 2H), 2.98-3.1 (m, 6H), 

3.16-3.21 (m, 2H), 3.25-3.31 (m, 4H), 3.36 (s, 3H), 3.99 (s, 3H), 4.3-4.34 (m, 4H). 4.6 (t, 
IH), 4.72 (t, IH), 6.08 (s, 2H), 6.9 (d, IH), 6.98 (d, IH), 7.49 (s, IH), 7.96 (s, IH), 8.69 (s, 
IH); Mass Spectmm : M+H*" 576. 

The l-(2-fluoroethyl)piperazine trifluoroacetic acid used as a starting material was 

20 prepared as follows 

A mixture of l-(tert-butoxycarbonyl)pipera2ine (5 g), l-'bromo-2-fluoroethane 
(5.1 1 g), potassium carbonate (9.26 g) and acetonitrile (60 ml) was stirred and heated to 60°C 
for 4 hours. The reaction mixture was cooled to ambient temperature and filtered and the 
filtrate was evaporated. The residue was purified by column chomatography on silica using 

25 increasingly polar mixtures of isohexane and ethyl acetate as eluent. There was thus obtained 

4- (tert~ butoxycarbonylVl-(2"fluoroethyDpiperazine as a solid (3.7 g); NMR Spectrum : 
(DMSOd6 and CD3CO2D) 1.37 (s, 9H), 2.34-2.4 (m, 4H), 2.56 (t, IH), 2.67 (t, IH), 3.25-3,34 
(m, 4H), 4.42 (t, IH). 4.58 (t, IH), 

Trifluoroacetic acid (20 ml) was added to a mixture of 4-(tert-butoxycarbonyl)- 
30 l-(2-fluoroethyl)piperazine (3.7 g), triethylsilane (8 ml) and methylene chloride (100 ml) and 
the resultant mixture was stirred at ambient temperature for 1.5 hours. The mixture was 
evaporated and the residue was triturated under diethyl ether. The solid so obtained was 
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isolated, washed with diethyl ether and dried. There was thus obtained 
l-(2-fluoioethyl)pipera2ine trifluoroacetic acid salt as a solid (6.0 g); NMR Spectrum : 
(DMSOd6 and CDaCOjP) 3.0-3.31 (m, lOH), 4.59 (m. IH). 4.75 (m, IH). 

5 Example 11 

7-[3K4-acetylpiperazin-l-yl)propoxy]-3-cyano-6-methoxy-4-[4-(3-methoxyprop-l-^^^ 

methylenedioxyanilinolquinoline dihydrochloride salt 

Using an analogous procedure to that described in Example 10, 7-(3-chloropropoxy)- 
3-cyano^-methoxy-4.[4-(3-methoxypiop-l-yiiyl>23-methylenedioxyanilino]qu^^^^ 

10 reacted with 1-acetylpiperazine to give the title compound in 58% yield; NMRSP^ctrum : 
(DMSOde and CFaCOaD at 100»Q 2.04 (s. 3H). 2.3-2.37 (m, 2H), 3.27-3.37 (m. 9H). 
3.74-3.84 (m, 4H). 3.96 (s. 3H). 4.3-1.36 (m, 4H). 6.04 (s. 2H), 6.89 (d. IH). 6.96 (d. IH). 
7.51 (s. IH), 7.96 (s, IH), 8.66 (s. IH); Mass Spectrum: M+H* 572. 

15 Example 12 

3-cyano-6-methoxy-4-[4-(3-methoxyprop-l-ynyl)-2,3-methyleT,edioxyaniUno]- 
7-[2-(2-pyrrolidin-l-ylethoxy)ethoxy]quinoline dihydrochloride salt 

Pyrrolidine (10 ml) was added to a mixture of 7-[2-(2-chloroethoxy)ethoxy]- 
3K.yano-6-methoxy-4-[4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxyanilino 
20 (0.225 g) and sodium iodide (0.133 g) and the reaction mixture was stirred at ambient 

temperature for 24 hours. The reaction mixture was evaporated and the residue was triturated 
under methylene chloride. The resultant soUd was washed with water and dried. The material 
so obtained was dissolved in the minimum quantity of ethyl acetate and a solution of hydrogen 
chloride in diethyl ether (IM) was added. The resultant solid was isolated, washed with 
25 diethyl ether and dried. There was thus obtained the title compound as a solid (0.145 g); 
NMRSnectrum : (DMSOd. and CD3CO2D at 100°C) 1.84-1.89 (m, 4H), 3.29-3.39 (m, 9H), 
3.88 (m, 2H), 3.94 (m, 2H). 3.96 (s, 3H). 4.3 (s, 2H), 4.36 (m, 2H), 6.04 (s, 2H). 6.84 (d. IH), 
6.94 (d, IH). 7.46 (s. IH). 7.87 (s, IH). 8.56 (s, IH); Mass Spectrum : M+H* 545. 
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Example 13 

3- [4-(3-cyano-6J-dimethoxyquinolin"4-ylamino)-2,3-methyIenedioxyphenyl^ 

A mixture of 3-cyano-4-(4-iodo-23-methylenedioxyanilino>6,7-dimethoxyquinoline 
(0.2 g), acrylonitrile (0.2 ml), triethylamine (0.2 ml), palladium(n) acetate (0.01 g) and DMF 

5 (2 ml) was stirred and heated to 1 15°C for 3 hours. The reaction mixture was evaporated and 
the residue was purified by column chromatography on silica using increasingly polar 
mixtures of hexane and ethyl acetate as eluent. The material so obtained was triturated under 
diethyl ether. There was thus obtained the title compound, in the form of a 4: 1 mixture of 
trans and cis isomers and as a yellow solid (0.095 g); NMR Spectrum : (DMSOd6, data relating 

10 to the major trans isomer) 3.91 (s, 3H), 3.93 (s, 3H), 6.12 (s, 2H), 6.26 (d. IH), 6.88 (d, IH), 
7.14 (d, IH), 7.35 (s, IH), 7.56 (d, IH), 7.7 (s, IH), 8.51 (s, IH), 9.7 (s, IH); Mass Spectrum : 
M+H'401. 

Example 14 

15 Using an analogous procedure to that described in Example 13, the appropriate 

4- (4-iodo-2,3-methylenedioxyanilino)-3-cyano-6,7-dimethoxyquinoline was reacted with the 
appropriate olefin to give the compounds described in Table n. 



Table II 




Compound 
No. & Note 


R' 


(R')n 


[1] 


methoxy 


6-chloro-4-(2-cyanovinyl) 


[2] 


methoxy 


4~(2-methoxycarbonyIvinyl) 


[3] 


methoxy 


6-chloro-4-(2-methoxycarbonylvinyl) 


[43- 


mcthOAy- . 


4-(-2^prGpiom'lvinyl > 



-75- 



m 

[1] -Hk lequted olefin was «^lonilriIe. Tte product >»as obtained a. the ffims ,somer 
^d gave the foUovrtng characterising data; tSmSs^- O^MSOd.) 3.94 (s. 3H). 3.98 (s, 
3H). 6.17 (s, 2H). 6.32 (d. IH). 7.33 (s. IH), 7.36 (s. IH). 7.49 (d. IH). 7.84 (s. IH). 8.39 (s. 
IH) 9 6 (br s, IH); Mass .Snectnim: M+IT 435 and 437. 
5 [2] ' The required olefin was meti,yl acrylate. The pnxtact was obtained as the Ma isomer 
and gave the following characterising data; mmSm^- (DMSOd.) 3.72 (s. 3H). 3.91 (s. 
3H), 3.93 (s, 3H). 6.12 (s. 2H), 6.29 (d. IH), 6.88 (d, IH). 7.22 (d, IH). 7.35 (s. IH). 7.59 (d, 
IH) 7 74 (8. IH). 8.51 (s, IH). 9.68 (s. IH); Masji Spectnffln: M4-H' 434. 
[3] m required olefin was meAylacnrlate. The reaction solvent was a 6:1 mixture of 
,0 acetonitrileandDMF^^thereactionnux^rrewasheatedtoSO-CforShours. Theproduct 
was obtained as the MM isomer and gave the following characterising data; tJMESEecman: 
(DMSOd^) 3.74 (s. 3H), 3.95 (a. 6H). 6.22 (d, 2H). 6.7 (d. IH). 7.33 (s. IH). 7.53 (s. IH). 7.59 
' (d IH) 7.86 (s, IH). 8.44 (s. IH). 9.45 (s. IH); MaSsSSSEttm: M+H* 468 and 470. 

[4] T1,e required olefin was ethyl vinyl ketone. The product was obtained as the Ma 
,5 isomer and gave the following characterising data; tsmSsSSSsm^ (DMSOd.) 1.03 (t. 3H). 
2.70 (q. 2H). 3.91 (s. 3H). 3.93 (s, 3H). 6.12 (s. 2H). 6.83-6.93 (m. 2H). 7.22 (d. IH). 7.35 (s. 
IH). 7.52 (d. IH). 7.74 {s, IH), 8.51 (s. IH). 9.65 (s. IH); MmSBScBm: M+H^ 432. 

Example 15 

20 (2E)-3-[4-(3-cyaT.o-6J-dimethoxyquinolin-4.ylamino)-2.3-methyl^^^^^ 

A mixture of methyl (2£0-3-[4-(3-cyano^,7-dimethoxyquinolin-4-ylamino). 
2 3-methylenedioxyphenyllacrylate (0.75 g). a IN aqueous sodium hydroxide solution (12 ml) 
and methanol (45 ml) was stirred and warmed to 40OC for 12 hours. The reaction mixture was 
evaporated. Water was added and the mixture was acidified by the addition of 2N aqueous 
25 hydrochloric acidsolution. The resultant precipitate was isolated and dried. Thetewasthus 
obtained the title compound as a solid (0.703 g); J^mSpec^: (DMSOd.) 3.98 (s. 6H), 
6.19 (s. 2H). 6.59 (d, IH). 7.02 (d. IH), 7.28 (d, IH). 7.48 (s. IH). 7.55 (d. IH). 8.09 (s, IH), 
8.95 (s, IH); Mas-s S pectrum: M+H* 420. 
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Example 16 

N-{(2£)-3-[4-(3-cyano-6,7-dimethoxyquinoHn-4-ylamino)- 

2,3-methylenedioxyphenyl]acryloyl } motpholme 

l-(3-Dimethylaniinopropyl)-3-ethylcaibodiimide hydrochloride (0.196 g) was added 

5 to a mixture of (2£)-3-[4-(3-cyano-6,7-dimethoxyquinolin-4-ylamino)- 

2.3-methylenedioxyphenyl]acrylic acid (0.35 g), morpholine (0.36 ml), N-methylmorpholine 
(0.112 ml). 1-hydroxybenzotiiazole (0.112 ml), DMF (2 ml) and methylene chloride (10 ml) 
and the reaction mixture was stined at ambient temperature for 12 hours. The resultant 
mixture was partitioned between methylene chloride and water. The organic layer was dried 

10 over magnesium sulphate and evaporated and the residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. The material so obtained was triturated under diethyl ether. There was 
thus obtained the title compound as a solid (0.031 g); NMR Spectrum: (DMSOdg) 3.66 (s, 
8H), 3.96 (s, 6H), 6.09 (s, 2H), 6.87 (d, IH), 7.19 (d, IH). 7.28 (d, IH), 7.34 (s. IH). 7.49 (d, 

15 IH), 7.77 (s. IH), 8.48 (s, IH), 9.63 (s, IH); Mass Spectrum: M+H" 489. 



Example 17 

(2£)-3-[4-(3-cyano-6,7-dimethoxyquinolin-4-ylamino)-2,3-methylenedioxyphenyl3- 

N-(2-methoxyethyl)acrylamide 

20 Using an analogous procedure to that described in Example 16, (2£)-3-[4-(3-cyano- 

6,7-dimethoxyquinolin-4-ylamino)-2.3-methylenedioxyphenyl]acrylic acid was reacted with 
2-methoxyethylamine to give the title compound in 64% yield; NMR Spectrum: (DMSOdg) 
3.22-3.43 (m, 7H), 3.95 (s. 3H), 3.96 (s, 3H). 6.1 (s, 2H), 6.74 (d, IH). 6.87 (d. IH). 7.07 (d. 
IH). 7.32 (s. 2H), 7.73 (s. IH). 8.22 (t, IH), 8.48 (s, IH), 9.62 (s. IH); Mass Spectrum : 

25 M+H^477. 



Example 18 

(2E)-3-[4-(3-cyano-6.7-dimethoxyquinolin-4-ylamino)-2.3-methylenedioxyphenyl]- 

N-(2-methoxyethyl)-N-mcthylacryIamide 
30 Using an analogous procedure to that described in Example 16. (2E)-3-[4-(3-cyano- 

6,7-dimethoxyquinolin-4-ylamino)-2,3-methylenedioxyphenyl]acrylic acid was reacted with 
Il-(2-methoxyethyl)-iiinethyiamine lo give ihe liile compound in 479J. yield; T^.1R Spectrum 
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(s, 3H). 6.1 (s, 2H), 6.84 (d. IH). 7.16 (d. IH). 7.25 (d. IH). 733 (s. IH), 7.43 (d. IH)^ 
IH), 8.48 (s, IH), 9.62 (s. IH); Mass Spectrum: M+H^ 491. 

TCxample 19 

5 3-cyano-6,7-dimethoxy-4-[5-(3-methoxyprop-l-ynyl)- 

2,3-methylenedioxyamlino]quinoUne 

A mixture of 4-(5-bromo-2,3-methylenedioxyanilino)-3-cyano- 

6 7-dimethoxyquinoline (0.15 g), methyl 2.propynyl ether (0.049 g), 
t^s(triphenylphosphine)palladium(0) (0.02 g) and pyixolidine (2 ml) was stirred and 
10 heatedto80°Cfor8hours. Tl^e resultant mixture was cooled to ambient temperature, poured 
into a dilute aqueous ammonium chloride solution and extracted with ethyl acetate. The 
organic phase was washed with water and with a saturated brine solution, dned over 
magnesium sulphate and evaporated. Th. residue was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride and methanol as eluent. T^^ 
15 was thus obtained the title compound as a solid (0.032 g); N^mSpecfimn: (CDCI3) 3.4 (s 
3H), 3.77 (s. 3H), 4.04 (s, 3H), 4.24 (s, 2H), 5.97 (s, 2H), 6.65 (br s, IH), 6.73 (d. IH), 6.78 
(d IH), 6.99 (s. IH). 7.38 (s. IH). 8.63 (s, IH); Mass Spectrum : M+H^ 418. 

The 4.(5-bromo-2,3-methylenedioxyanilino).3-cyano^.7-dimethoxyquinoline used as 

a starting material was prepared as follows :- 
«, A mixture of 6-l»onK,-1.3-benzcdioxol,^4^xylic .cid fFMn. n»r ^.m. Soedin 

1979 9 1 183-8 (Chemical Abstracts 22. 94280); 0.92 g). diphenylphosphoryl azide (1.08 g). 
lea-b'u'^ano. (3 ml). Methylamine (0.34 g) and toluene (15 ml) we« tered and heated at 
100°C for 4 hours. TTie resultant mixture was evaporated and the residue was partrtroned 
between methyl M-butyl ether and a 5% aqueous citric acid solution. The organic phase was 
25 washed with water and a saturated aqueous sodium bicarbonate solution, dned over 
magnesium sulphate and evaporated. The residual oil was purified by column 
chromatography on siUca using a 5:1 mix«„e of isohexane and ethyl acetate as eluent There 
was thus obtained ffll-butyl Ii-(6-bromo-l,3-benzodioxol^yl)cart>amate (0.6 g); Iffiffi. 
Snectrum : (CDCl,) 1.52 (s. 9H). 5.95 (s. 2H), 6.39 (br s. IH). 6.7 (d. IH). 7.73 (br s. IH). 
30 A mixture of the material so obtained, trifluoroacedc acid (3 ml) and methylene 

chloride (8 ml) was stir^d a, ambient temperature for 1 hour. The solvent was evaporated 
and the residue was parUtioned between me«,y. !ett-bu,yl ether and a saturated aqueous 
sodium bicarbonate solution. Tt-e organic phase was washed with a saturated brine solubon. 
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dried over magnesium sulphate and evaporated. The residue was purified by column 
chromatography on silica using a 4:1 mixture of isohexane and ethyl acetate as eluent. There 
was thus obtained 5-bromo-2,3-methylenedioxyaniline (0.318 g) as a colourless solid; NMR 
Spectrum: iCDClz) 3.6 (br s, 2H), 5.92 (s, 2H), 6.27 (m, 2H). 
5 Using an analogous procedure to that described in Example 3, 4-chloro- 

3- cyano-6,7-dimethoxyquinoline (0.65 g) was reacted with 5-bromo- 
2,3-methylenedioxyaniline (0.587 g). The free base obtained after chromatographic 
purification was not converted into the dihydrochloride salt. There was thus obtained 

4- (5-bromo-2,3-methylenedioxyanilino)-3-cyano-6,7-dimethoxyquinoline as a solid (1.16 g); 
10 NMR Spectrum : (GDQs) 3.83 (s, 3H), 4.05 (s, 3H), 5.98 (s, 2H), 6.76 (d, IH), 6.84 (d, IH), 

6.9 (br s, IH), 7.06 (s. IH), 7.39 (s. IH), 8.64 (s, IH); MassSnectmm: M+H^ 428 and 430. 
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1 A quinoline derivative of the Formula I 

/ 
O 

7} 



7? — R^* 





H I 



5 wheI.ineachofZ^m,R^n.R^Z^andR-haveanyofthemeaningsdefinedhereinbeforein 
the description. 

2 A process for the preparation of a quinoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt thereof, according to claim 1 which comprises any one of the 

10 process variants (a) to (h) defined hereinbefore in the description. 

3 A phannaceutical composition which comprises a quinoline derivative of the Formula 
I, or a pharmaceutically-acceptable salt thereof, according to claim 1 in association with a 
pharmaceutically-acceptable diluent or carrier. 

4. The use of a quinoline derivative of the Formula I, or a pharmaceutically-acceptable 
salt thereof, according to claim 1 in the manufacture of a medicament for use as an 
anti-invasive agent in the contaimnent and/or treatment of solid tumour disease. 

20 5. Tlie use of a quinoline derivative of the Formula I. or a pharmaceutically-acceptable 
salt thereof, according to claim 1 in the manufacture of a medicament for use as an 
anti-proliferative agent in the containment and/or treatment of solid tumour disease. 
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ABSTRACT 
TITLE t OUINOL.INE DERIVATIVES 
The invention concerns quinoline derivatives of Foraiula I 




I 



wherein each of Z\ m, R', n, R^ and R'* have any of the meanings defined hereinbefore in 
the description; processes for their preparation, pharmaceutical compositions containing them 
and their use in the manufacture of a medicament for use as an anti-invasive or anti- 
15 proliferative agent in the contaiimient and/or treatment of solid tumour disease. 
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